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INTRAVENTRICULAR AND INTRACEREBRAL HEMORRHAGE AS 
FACTORS IN FATAL TERMINATION OF RUPTURED 
INTRACRANIAL ANEURYSMS 


RAYMOND K. THOMPSON, M.D., WILLIAM H. MOSBERG, Jr., M.D. ann LOUIS 
O. J. MANGANIELLO, M.D.* 


From the Department of Neurosurgery of the University of Maryland, School of Medicine, 
Baltimore, Md. 


There are numerous reports in the literature of death resulting from the rupture 
of intracranial aneurysms. The cause of death is usually recorded as subarachnoid 
hemorrhage. On the basis of an earlier study on intraventricular hemorrhage 
(1), it seemed to us that a study of the incidence of intraventricular hemorrhage 
as a cause of death in these cases would be indicated. 

On this basis 37 consecutive autopsy specimens from cases of death following 
rupture of a cerebral aneurysm were studied. It became immediately evident 
that the incidence of massive intracerebral and intraventricular bleeding was 
significantly high. This indicated that physiologic changes occasioned by bleeding 
into these places explained the majority of deaths. 

In Table 1 are listed the 37 aneurysms in this series, with the incidence of 
intraventricular, intracerebral, and pontine hemorrhage. Twenty-nine of the 37 
cases showed massive intracerebral or intraventricular accumulations of blood, 
or both. Figure 1 shows the massive extent of bleeding into the ventricular sys- 
tem. Figure 2 shows the accumulation of massive intracerebral hemorrhage, with 
and without rupture into the ventricular system. 

When one considers that the great majority of patients with cerebral aneurysms 
give the history of rupture from which they recover, two facts become evident. 
First, that flooding of the subarachnoid space with a massive blast of arterial 
blood is productive of numerous clinical symptoms, but neither the blood nor 
the alterations of intracranial pressure produce death. The second fact is that 
another explanation for the cause of death must be sought. That death can be 
due to a massive extrusion of blood into the cerebral hemisphere, with the pro- 
found concomitant pressure effects, is well known. The clinical symptomatology 
of intracerebral hemorrhage as a result of aneurysmal rupture is well described 
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by Richardson and Hyland (2) and by Robertson (3). The critical nature and 
symptomatology of intraventricular hemorrhage have been reported by Thomp- 
son, Manganiello and Nichols (1). Since the data in Table 1 demonstrate the 
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presence of intraventricular and intracerebral hemorrhage in the majority of 
cases, we believe that the explanation of death in aneurysmal rupture is on this 


basis rather than on the basis of subarachnoid hemorrhage alone, in most instances. 
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Fic. 2. Examples of massive intracerebral hemorrhage, due to ruptured aneurysm. 
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Fig. 3. Examples showing dissection of bleeding into the ventricular system. 
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Experimentally Cushing (4) showed that pressure exerted in the subarach- 
noid space had to exceed the arterial blood pressure before profound changes 
occurred in the vital signs. This was substantiated by Kahn (5) and also by 
Thompson and Crosby (6). On the other hand, pressure exerted inside the ven- 
tricular system produces profound changes in cardio-respiratory activity at 
relatively low levels of pressure. These studies again emphasize the vital effect 
of blood pouring into the ventricles at arterial pressures, and de-emphasize the 
fatal effect of pure subarachnoid hemorrhage. 

It is understandable how adhesions occur about the site of an aneurysm, fol- 
lowing rupture into the subarachnoid space. When such aneurysms are attacked 
surgically these adhesions are frequently found to obliterate the subarachnoid 
space at the site of the pathologic change. With softening of the clot and re- 
bleeding from the aneurysm, the line of least resistance is then into the cerebral 
substance or into the ventricular system. In Figure 3 one can see two examples 
of dissection of blood from the aneurysm into the ventricular system, through 
the cerebral substance. In rare instances, blood from the aneurysm may leak 
into the subdural space, and the acute subdural hematoma which results may be 
the cause of death. This problem has been reviewed by Bassett and Lemmen (7). 

In our series there is no single case in which death could be attributed only to 
subarachnoid hemorrhage. In all but 2 instances there had been some degree of 
intraventricular hemorrhage, intracerebral hemorrhage, or both; the 2 excep- 
tions showed only pontine hemorrhage. We believe that death in these 2 cases 
was due to the pontine hemorrhage rather than to the subarachnoid hemorrhage. 
The mechanism of production of pontine hemorrhage in such cerebral lesions is 
obscure. 

Although there were traces of intraventricular or intracerebral hemorrhages, 
or both, in the remaining 5 cases of pontine hemorrhage, the degree of hemorrhage 
was not sufficient to exclude another possible mechanism. It has been postulated 
that occlusion of the perforating vessels at the base of the brain may be one of 
these mechanisms. Tucker and Alpers (8) emphasized the rarity of pure sub- 
arachnoid hemorrhage as a cause of sudden death by reporting such a case. 

We do not propose that intraventricular and intracerebral ruptures of 
aneurysms explain all of the deaths in this condition. It seems clear, however, 
that in the great majority of patients expiring from aneurysmal rupture, death 
can be explained on this basis. 


SUMMARY 

Thirty-seven consecutive cases of ruptured intracranial aneurysm have been 
studied at autopsy, with special attention to intracerebral and intracranial ex- 
tension of the bleeding. In 29 cases intracerebral or intraventricular hemorrhage 
was sufficiently large to explain death. The significance of these findings 
is discussed. 
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OLD AGE AND THE VICES* 


RUSSELL L. CECIL, M.D.f+ 
New York, N.Y. 


Old age, even when asymptomatic, has comparatively few compensations, 
The most important of these is probably the leisure which comes to us after 
years of preoccupation with business and professional duties, the leisure which 
enables one to do so many things that he has always dreamed of doing but never 
seemed to get around to doing. Time marches on, even for the aged, but there is 
more of it available for pleasant indulgences. There is time for reading and medi- 
tation, time for travel, time for recreation and sport, time for the sheer enjoyment 
of friends and family. However, one can’t read and meditate all the time! There 
must be other interesting and even adventurous digressions. And here is where 
the more innocuous vices come into the picture, as distinguished from the really 
reprehensible ones such as lying, stealing, avarice, etcetera. The vices to which I 
refer come within the ken of medical practice and for that reason have a special 
interest to physicians. In their mildest manifestations they are more properly 
referred to as habits. A man who smokes two cigars a day or who has a cocktail 
every night before dinner might very naturally resent such comparatively inno- 
cent pastimes being labeled as vices. 

These habits, or vices of the flesh, so to speak, when practiced in moderation 
afford much diversion and pleasure to human beings of all ages and usually are 
passed over without censure in the taking of medical histories. Modest addiction 
to alcohol and tobacco, a vigorous appetite, even an occasional sleeping tablet, 
are recorded without comment by the average physician. 

For the elderly patient different standards apply, especially in the case of 
those who indulge in these habits to excess. The human machine will stand for a 
lot of nonsense during the earlier decades of life; much less in the later decades. 

Have you ever attempted to drive an aged motor car to Florida? Chances 
are you come to grief before the trip is half completed. 

Of the casual vices which I wish to discuss briefly in relation to old age, perhaps 
alcohol is the most important. It is generally agreed that although alcohol is 
not contraindicated in the aged, the tolerance for it diminishes in the later decades 
of life. Chen has shown experimentally that the average lethal dose of alcohol 
as determined in a large number of mice is inversely proportional to their age. 
What’s bad for old mice must be bad for old men! 

In the aged, the gastric mucosa is not quite so receptive to dry martinis; the 
head seems a little heavier the morning after! The vast majority of old people 
will soon realize without being told that temperance is the best policy and will 
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gradually reduce their daily intake to the point where no unpleasant effects are 
produced. 

The complete elimination of alcohol is rarely necessary in the aged and may 
do more harm than good, even when some of the degenerative processes have 
made their appearance. The hypertensive patient, the chronic nephritic and the 
diabetic can safely take their daily nip in moderation. The majority of physicians 
allow the elderly gout patient a modest potion of whiskey, forbidding wine and 
the various malt drinks. 

We have all been taught to administer alcohol as a therapeutic agent in coro- 
nary disease. Nothing quite equals it as a vasodilator. Alcohol relieves the anginal 
pain of coronary insufficiency and sclerosis, allowing more blood to reach the 
ischemic heart muscle. Its beneficial effect in intermittent claudication and 
thromboangiitis obliterans is so well known as to need no comment. It would seem 
likely that part at least of the comfort which the very old derive from a drink is 
due to the improved vascularity of various organs and tissues, resulting from 
the local effect of alcohol on the vessel walls. 

There is small danger of an elderly man or woman becoming an alcoholic, unless 
the habit of drinking has existed for many years previously. The teetotaler or 
even the moderate drinker practically never drinks to excess in old age. 

In the avitaminosis of the aged, alcohol may interfere to some extent in the 
absorption or utilization of some of the vitamin B group and this should ever 
be kept in mind by the physician. All old people should probably have a vitamin 
supplement capsule daily, but this form of therapy is essential for those who have 
two or three drinks of alcohol every day. 

Turning now to a more controversial field, what should be the physician’s 
attitude toward the use of tobacco by his aging patients? 

It is rather interesting to me that so many elderly physicians have given up 
the use of tobacco in the sixties or seventies, apparently for no other reason 
than the increasing irritation which tobacco smoke produces in the upper respira- 
tory tract. Perhaps there is an additional psychologic factor at work, namely the 
recent reports regarding the effect of tobacco on the blood vessels and the claims 
still more recently made that the incidence of cancer of the lung is higher in 
smokers than in non-smokers. 

There is one individual who simply can not smoke, whether young or old, 
and that is the patient with thromboangiitis obliterans. The same holds true for 
intermittent claudication and the endarteritis of diabetes mellitus. 

Stewart and his co-workers have shown that smoking brings about a decrease 
in peripheral blood flow in every instance, regardless of the type of cigarette 
smoked, and this persists for half an hour after smoking has been discontinued. 
The observation has been corroborated by other investigators. Incidentally, 
Stewart was convinced that this decrease in peripheral blood flow was not at- 
tributable to nicotine, but possibly to sympathetic stimulation brought about by 
the irritating effect of smoke upon the respiratory tract. Roth, on the other hand, 
considers nicotine the offending member. Tobacco is often responsible for the 
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irregularities, palpitations and tachycardias of old people. Of the former, pre- 
mature systoles are the commonest example. 

Several studies have appeared in medical literature which would seem to 
incriminate tobacco as a causal factor in the etiology of bronchiogenic cancer of 
the lung. Ernest Wynder and Evarts Graham found that excessive and pro- 
longed use of tobacco, especially cigarettes, seemed to be an important factor 
in the induction of bronchiogenic carcinoma of the lung in the male. In non- 
smokers, cancer of the lung was a rare phenomenon (only 2 per cent). Among 605 
men with bronchiogenic carcinoma 96.5 per cent had been heavy smokers for 
many years, compared with 73.7 per cent among the general male population 
without cancer. 

In spite of these various objectionable manifestations of tobacco on the human 
machine, I still favor the moderate use of tobacco for the aged, if no obvious harm 
results from its use. Like alcohol, it constitutes one of few pleasures available 
for the ageing patient. 

We now come to vice number three, sleeping tablets or, more properly speak- 
ing, hypnotics. I don’t know that any satisfactory explanation has ever been 
found for the prevalence of insomnia in the aged but certainly it is remarkably 
common in old people and contributes not a little to their unhappiness. To 
counteract this unpleasant symptom, various drugs have been used, but by far 
the most popular at the present time are the barbiturates. 

Just how injurious are the various barbiturate preparations, if taken nightly 
through the months and years of senescence? No one can question the propriety 
of an occasional capsule of pentobarbital, amytal or seconal, but how about one 
or two every night month after month and year after year? 

First I should like to say that so-called barbiturate addiction is a misnomer. 
Ordinarily there is no craving when barbiturates are suddenly withdrawn, even 
in patients who have used these drugs for a long time. In the second place, a 
tolerance for the barbiturates is rarely established, as is so frequently the case 
with many other drugs. The same dose will be effective for an indefinite period. 
In my opinion, there is too much apprehension and fear of the barbiturates by 
both physicians and laymen. They do not affect the mind or intelligence of old 
people, unless taken in doses so large that drowsiness is induced during the day 
following. 

[ have much sympathy for the aged who are denied or who deny themselves 
the solace of barbiturates, through fear of addiction or some other injurious 
side effect. As the poet has said, “Sleep, it is a blessed thing,” and old folks are 
entitled to their share of it. Those who suffer from intractable insomnia should 
have 50 or 100 mg. of one of the quick-acting barbiturates every night, just as 
long as they need it—and that may be for a long time. To patients who do not 
react well to barbiturates, chloral hydrate can be administered with excellent 
results. 

Gluttony, or in more polite language, overeating, is vice number four. It 
accounts largely for the prevalence of obesity in the aged, especially in elderly 
women. The vicious circle is physical inactivity plus a high caloric intake. People 
who are idle become physically lazy and often eat or drink from sheer boredom. 
This compulsion to eat is much stressed by the psychiatrists, and it may play 4 
large part in the development of obesity at any age. 
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It is well recognized that the basal metabolic rate in the aged is lower than 
that in the young adult. If the fire burns less brightly in old people, they should 
eat less food than the young. Albanese and co-workers have shown that the 
caloric and protein needs of elderly women are 20 to 30 per cent lower than 
those recommended for sedentary female adults by the Food and Nutrition Board 
of the National Research Council. Old people, if possible, should have daily 
physical outdoor exercise in order to burn the food which they do eat. The food 
itself should be simple and nutritious, and high in vitamin content. As noted 
previously, the diet should be supplemented with a daily polyvalent vitamin 
capsule. 

Obesity introduces many hazards. It places an extra burden on the ageing 
heart; it limits one’s physical activities; and it certainly is the commonest pre- 
disposing cause of diabetes and osteoarthritis in the elderly patient. Finally, and 
perhaps most important, are the life insurance companies’ statistics which show 
without question the role which obesity plays in life expectancy. In summary 
then I would say, let the old people eat what they like and can digest, as long as 
they watch the ever important weight curve. 

Overwork is hardly an important vice in the aged, unless coupled with worry. 


‘Osler used to say that he had never seen anyone die from mere overwork. On 


the other hand, I have in mind two groups of middle aged individuals whose 
health I believe is seriously jeopardized by the combined effect of physical or 
mental overwork and emotional strain. The first group consists of the elderly 
industrial executive of 60 or even less, who because of undue pressure from his 
business environment works long and stressful hours at an age when some of the 
responsibility should have been lifted from his shoulders. This type of individual 
frequently suffers from hypertension or anginal syndrome and too often succumbs 
to a coronary infarction at the peak of his career. 

The second group consists mostly of peasant immigrants from Europe. These 
women, who have devoted years of their lives to hard physical labor, are old at 
50 and are very prone to the various forms of arthritis and rheumatism. 

At the opposite pole from overwork is idleness, and this too is a vice which 
many elderly people enjoy without any apparent harm to their general health. 
Those who spend their winters in Florida must be impressed by the sight of 
thousands of elderly men and women sitting idly in the sun along the miles of 
Florida beaches, or reclining lazily under the palms beside their faithful trailers. 
The picture is a pleasant one of people who have worked hard all their lives, 
finally discovering peace and contentment beneath the warm friendly skies of 
the sub-tropics. Surely this is no vice to be censured by the medical profession! 
However, every physician has aged patients who are literally bored to death by 
idleness, energetic people whose zest for work has not been quenched by the 
years, and who desire nothing so much as an interesting and absorbing job. The 
problem of premature retirement is tied up with this unhappiness of the idle 
senescent. This is a question to which industrial medicine is giving much attention 
and thought. There are too many casualties among recently retired executives— 
more than would be expected in the natural course of events. It would seem 
that the sudden release from heavy responsibility and a well ordered daily routine 
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has some profound effect on the morale of the man, and that this vacuum in 
turn affects his whole physical equilibrium. Indeed, it may go even further. 
Every human being likes to feel that he is doing something worth while and 
important in the world. An outstanding executive suddenly finds himself at home 
or in his club with no duties or responsibilities, with none of his old associates 
about him, not even a secretary into whose calloused ear he can pour his most 
trivial tribulations! Something happens to his ego and this something may prove 
to be very essential to his health and happiness. 

Sexual indulgence can hardly be called a vice unless carried to excess. For 
obvious reasons this rarely happens in the aged. Few men can attain the dis- 
tinction conferred on Old Parr of Scotland who was tried and convicted of rape 
at the age of 81, and who because of this astounding feat, had a famous brand of 
Scotch whiskey named after him! Few of us can boast of such a record! However, 
every physician knows or has heard of instances in which sexual overactivity was 
followed by a cerebral or coronary accident. Elderly patients, especially those 
with vascular hypertension or evidence of myocardial or coronary disease should 
be warned against allowing ambition to conquer moderation in these matters. 
Then there is the elderly patient who grieves over his impotence to such an extent 
that he becomes a sexual neurasthenic and falls a prey to every new glandular 
extract. We hear much nowadays regarding the waste of penicillin; but isn’t the 
waste of testosterone almost comparable? 

In summary then, may we conclude that it is often unnecessary to deprive the 
aged patient of the consolation provided by alcohol and tobacco, provided he 
has been accustomed to them throughout a long life. More harm than good may 
result from such deprivation. 

Good food is also one of the few pleasures left. Let the old man have it. 

Give him a good night’s rest with a sleeping tablet; just enough work and 
leisure to prevent boredom; and as for sex, ““Chacun a son gout.” 

In closing, may your speaker confess that his own vices are now largely con- 
densed into that happy hour just before dinner when two cocktails and only 
two cigarettes are eagerly accepted as a reward for the day’s labors, and may 
he add that he expects to hold on to this minimal quota of sin for just as many 
years as the machine keeps running! 
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ADRENAL CORTICAL FAILURE 


LOUIS J. SOFFER, M.D. axp J. LESTER GABRILOVE,. M.D. 


From the Endocrine Research Laboratory and Clinic, the Medical Service and the Department 
of Chemistry, The Mount Sinai Hospital, New York, N.Y. 


Although it has long been established that the clinical manifestations 
of Addison’s disease represent the classic picture of adrenocortical failure, only 
in relatively recent times have the physiologic functions of the adrenal cortex 
been understood. It has remained for relatively contemporary investigations to 
establish the importance of this endocrine gland to the total body economy, con- 
trasted with its relation to a few clinical entities representing its hyperfunctional 
or hypofunctional state. Whereas at one time we thought of endocrinology as a 
field concerned specifically with orthodox glandular abnormalities, we now 
recognize that the glands of internal secretion, and particularly the adrenal 
cortex, play a significant role in all physiologic processes, and color and influence 
the manifestations of disease not heretofore considered endocrinologic in char- 
acter. The functional integrity of the adenohypophyseal-adrenocortical-thyroidal 
apparatus is of paramount importance in the adequate response of the organism 
to stress, be it the stress of a surgical procedure, pneumonia, coronary occlusion, 
or a host of other environmental hazards. Functional inadequacy of this system 
under such circumstances may result in disaster. It is particularly for these 
reasons that one must consider the possibility of latent or potential adreno- 
cortical failure occurring apart from classic Addison’s disease. 


Physiology 


The adrenal cortex is concerned with the elaboration of about twenty-eight 
steroid fractions, a half dozen of which have at the moment assumed considerable 
physiologic and clinical interest (1, 2). These include desoxycorticosterone, 11- 
dehydrocorticosterone or compound A, corticosterone or compound B, 17-hy- 
droxycorticosterone or compound F, 17-hydroxy-11-dehydrocorticosterone or 
compound E (cortisone), and 17-hydroxy-11-desoxycorticosterone or compound 
S. In addition, various androgenic and estrogenic fractions have been isolated 
from the cortex. When these several crystalline fractions are removed from crude 
whole adrenal cortical extract, there is left a highly active amorphous residue 
that exerts an exceedingly potent salt-retaining effect, but apparently has no 
effect on carbohydrate metabolism. 

Adrenal cortical secretions may be grouped into three categories: 1) those 
steroids concerned with salt and water metabolism, 2) those concerned with 
protein and carbohydrate metabolism, and 3) estrogens, androgens, and 
progesterone-like compounds. On the basis of available evidence, it seems likely 
that the desoxycorticosterone-like compounds regulating salt and water metab- 
olism are largely formed in the outer zona glomerulosa, whereas the glycogenic 
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corticoids such as cortisone and compound F, which are concerned primarily 
with protein and carbohydrate metabolism and to a lesser extent with salt and 
water metabolism, are secreted by the zona fasciculata. With perhaps the excep- 
tion of the zona glomerulosa, the function of the adrenal cortex is influenced by 
corticotropin, which is secreted by the adenohypophysis. Whether the zong 
glomerulosa is autonomous in function or is also under adenohypophyseal control 
is still subject to debate. In the rat, at least, the available evidence would speak 
for independence of this zone from adenohypophyseal control. In the human 
subject, however, it seems likely that the glomerular layer is at least under some 
adenohypophyseal regulation, since following destruction of the adenohypophy- 
sis electrolyte changes may be marked, and after administration of corticotropin 
the electrolyte pattern of the sweat is altered considerably (3). 

The factors concerned with the secretion of corticotropin are not entirely 
clear, but at least two processes are of considerable importance: 1) the discharge 
of epinephrine into the circulation, and 2) the level of the circulating adrenal 
cortical fractions. When an organism is subjected to stress, a number of responses 
occur which are characterized essentially by hypertrophy and increased function 
of the adrenal cortex. This is probably brought about by the action of 
epinephrine on the adenohypophysis, either directly or through the hypothala- 
mus, with the subsequent release of corticotropin. In addition, as a result of the 
increased utilization of the adrenocortical hormones, a secondary fall in the 
blood level of these compounds occurs, which in turn initiates an increase in the 
secretion of ACTH (4, 5). 

Following the administration of corticotropin there is adrenal cortical hyper- 
trophy, an increase in the urinary excretion of the neutral 17-ketosteroids and of 
the ‘“‘formaldehydogenic” or glycogenic corticoids, an increase in the peripheral 
total white blood cell count (due mostly to an increase in the absolute number 
and percentage of the neutrophilic granulocytes), a decrease in the lymphocytes, 
and a virtual disappearance of eosinophils. In addition, other effects become 
evident, resulting from the increased secretion of the various adrenal cortical 
fractions (2). Corticotropin, cortisone, and compound F exercise profound 
effects on electrolyte, water, protein, and carbohydrate metabolism (6, 7). 


Adrenal insufficiency 


Adrenal insufficiency may be primary in the adrenal, as in Addison’s disease, 
or secondary to adenohypophyseal failure, such as occurs with destructive lesions 
of the adenohypophysis. Failure of the adrenal cortex may be acute or chronic. 
The former is observed in instances of overwhelming sepsis, particularly in associ- 
ation with meningococcemia (producing the Waterhouse-Friderichsen syndrome), 
following the removal of an adrenal cortical tumor (associated with Cushing’s 
syndrome), or following any stress, surgical or medical, in subjects with sub- 
clinical impairment of adrenal cortical function. Most instances of chronic adrenal 
insufficiency result from either tuberculous destruction of the adrenals or idio- 
pathic adrenal cortical atrophy. 

Approximately a third of the instances of Addison’s disease are due to this 
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latter «ause. Other less common causes include amyloidosis, metastatic malig- 
nancy, and vascular disease of the adrenals. Of considerable interest are those 
instances of adrenal failure occurring in children with congenital adrenal cortical 
hyperplasia. In these patients there occurs a specific inadequacy, due to the lack 
of elaboration by the adrenals of either the glycogenic corticoids or the salt- 
regulating steroids. Such adrenal failure exists concomitantly with clinical mani- 
festations of adrenal androgenic hyperfunction, such as precocious pseudopuberty 
in the male and pseudohermaphrodism in the female (8). 

The classic symptoms and signs of Addison’s disease include profound asthenia, 
gastrointestinal manifestations—particularly anorexia, nausea, vomiting, con- 
stipation or diarrhea-—and occasionally severe abdominal pains, weight loss, 
pigmentation, and hypotension. The patient usually presents the story of a pro- 
gressive asthenia. He notices a loss of appetite and a slow but continued loss of 
weight and either becomes himself aware, or is told by others, of a change in the 
color of his skin. In addition, the patients not infrequently manifest hypoglycemic 
episodes and curious mental changes characterized by marked irritability and 
personality alterations, often severe enough to suggest an underlying psychosis 
of a persecutory character. 

The laboratory examination reveals one or more of the following: a low level 
of serum chloride and sodium, high serum potassium, increased hematocrit, a 
flat oral ghacose-tolerance curve, lymphocytosis and a normal or increased num- 
ber of circulating eosinophils. The urinary excretion of neutral 17-ketosteroids 
and “‘formaldehydogenic” corticoids is reduced. The basal metabolic rate is 
usually moderately depressed, but rarely below —20 per cent. On roentgenologic 
examination the heart is observed to be reduced in size, and at times tuber- 
culous calcification of the adrenals may be noted. The electrocardiographic 
tracing usually reveals low voltage and abnormal T waves. The electroencephalo- 
gram is frequently abnormal. 

The diagnosis of adrenal insufficiency may be confirmed or established by 
means of the salt deprivation test (9), the response of the peripheral eosinophil 
count to the administration of ACTH (10), and water loading tests (11). 

Salt-deprivation test. When a normal individual is started on a salt-free diet 
there promptly occurs a proportionate decrease in the urinary excretion of 
sodium, and such individuals may continue on a sodium restricted diet indefi- 
nitely without undue ill effects. Patients with Addison’s disease, however, when 
started on such a regimen show marked negative sodium and water balance and 
are precipitated into an adrenal crisis within two to ten days. This is accom- 
panied by a reduction in the serum chloride and sodium levels, an increased 
hematocrit, an increase in the blood urea nitrogen level, and a significant reduc- 
tion in blood pressure. A positive result with this test is indisputable evidence 
of marked impairment of adrenal cortical function, in the absence of a “salt- 
wasting nephritis.”’ Lack of a positive response renders the diagnosis of Addison’s 
disease unlikely. Since the test is not without hazard, it should be performed 
under careful hospital observation, with intravenous salt solution and adrenal 
cortical extract available for immediate use if necessary. The test should not be 
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employed unless other tests, much safer to the patient but perhaps less specific, 
yield equivocal results. 

Kosinophil response. In the normal individual, stimulation of the adrenals 
with a test dose of 25 international units of corticotropin results in marked 
reduction in the number of circulating eosinophils within a four-hour period, 
Failure of the circulating eosinophils to fall adequately after repeated testing 
under such circumstances is indicative of primary or secondary adrenal insuffi- 
ciency. In the latter instance the administration of corticotropin every six hours 
for forty-eight hours will frequently but not invariably result in a fall in the cir- 
culating eosinophils and an increase in the urinary excretion of neutral 17-keto- 
steroids and of ‘‘formaldehydogenic”’ 
served in the patient with Addison’s disease. 


corticoids. These findings will not be ob- 


Water-loading test. This is based on the inability of the subject with Addison’s 
disease to show an adequate diuresis following the oral ingestion of large quanti- 
ties of water. The fasting subject ingests 1,500 cc. of water over a twenty-minute 
period and all urine excreted during the next five-hour period is collected and the 
volume measured. In individuals with intact adrenals, the total urinary voiding 
will generally exceed 1,200 cc., whereas that of patients with Addison’s disease 
will measure less than 800 cc. The major pitfalls in this test are the presence of 
renal or hepatic disease or various edematous states in which similar reduction 
in urine volume may be obtained. 

The treatment of Addison’s disease may properly be divided into: 1) the manage- 
ment of the acute crisis, and 2) treatment during the interim phase when the 
patient is reasonably well. Acute adrenal insufficiency represents a medical emer- 
gency that calls for prompt and vigorous therapy. Such patients require mod- 
erate amounts of isotonic sodium chloride in 5 per cent glucose administered 
intravenously, generous quantities of whole adrenal cortical extract given both 
by vein and subcutaneously, and the intramuscular administration of both 
desoxycorticosterone acetate and cortisone. The amount of intravenous fluids 
to be used depends essentially upon the degree of dehydration of the patient. 
Rarely is less than 2,500 cc. in twenty-four hours adequate, and frequently 
somewhat larger quantities over a more prolonged period of time are required. 
Whole adrenal cortical extract is given initially in a dose of 25 to 50 ce. intra- 
venously and 25 cc. subcutaneously, and then 10 cc. every one to two hours 
subcutaneously, until the patient is well recovered from shock. It is desirable to 
use desoxycorticosterone to supplement the effect of the whole extract, but this 
fraction should be employed sparingly, since the hazard of pulmonary edema is 
appreciably greater with this agent than with whole extract. Cortisone is valu- 
able and important in the treatment of crisis, when used in conjunction with 
the measures outlined above. Its use as the sole adrenal fraction in the manage- 
ment of crisis should at present be avoided, since experience under these cireum- 
stances is still too limited. 

Too vigorous treatment of acute adrenal insufficiency may result in congestive 
failure, pulmonary edema, and rapid potassium depletion. It is important that 
these hazards be borne in mind. Significant reduction in the body potassium 
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stores may result in sudden death of the patient. Frequent electrocardiographic 
tracings will reveal evidence of potassium depletion. Depression or inversion of 
the T waves, elevation of the ST segments and prolongation of the Q-T interval 
suggest significant reductions in potassium stores, and call for the oral or intra- 
venous administration of this ion. 

During the interim phase, the patient may feel well without the administra- 
tion of any adrenal cortical hormones, and indeed may be adequately main- 
tained on salt alone. It is never wise, however, to withhold specific hormonal 
therapy from such patients, regardless of their state of well-being. These agents 
afford a degree of protection against unforeseen stresses that is impossible to 
achieve with salt alone. All patients with Addison’s disease should at all times, 
therefore, receive some form of adrenal cortical hormone. The agents available 
for the treatment of these patients during the interim phase include: 1) the 
daily or alternate daily administration of desoxycorticosterone acetate, 2) desoxy- 
corticosterone implanted as pellets, 3) the intramuscular injection of 50 to 75 
mg. of microcrystalline desoxycorticosterone trimethylacetate (each such injec- 
tion is effective for a period of from four to six weeks), and 4) the oral adminis- 
tration of 12.5 to 50 mg. of cortisone daily. Treatment during the interim phase, 
in general, includes the use of one form of desoxycorticosterone as just outlined, 
supplemented with the daily use of cortisone and salt. 


Effects of stress 


The discussion thus far has centered around the recognition of orthodox 
adrenal cortical insufficiency. However, the adrenals play a significant role in 
the response of the body to a large variety of stressing situations and disease 
processes. This may perhaps be best examined by applying the phenomenon of 
stress to general clinical surgical problems. When an experimental animal or 
human is subjected to stress, one of the mechanisms of response involves the 
discharge of epinephrine from the adrenal medulla. The epinephrine, either 
directly or perhaps through the hypothalamus, stimulates the adenohypophysis 
to the elaboration of corticotropin and thyrotropin and perhaps other hormonal 
fractions (4, 12, 13). The corticotropin then stimulates the adrenal cortex to the 
secretion of its steroid hormones, while the thyrotropin acts similarly on the 
thyroid gland. This, in brief and rather considerably simplified form, is the 
essence of the homeostatic response to stress. When a patient is subjected to a 
surgical procedure, an acute medical illness, or an emotional experience, this 
general phenomenon comes into play. Following surgery there occurs a prompt 
and marked decrease of the circulating eosinophils, which may persist for a period 
of from two to four days or longer, and is then followed by a rise to levels above 
those observed prior to the operative procedure (14). In addition there occurs an 
increase in the urinary excretion of nitrogen, a transient increase in the urinary 
excretion of neutral 17-ketosteroids and a more prolonged increase in the excre- 
tion of 11-oxygenated compounds (15, 16). Associated with these changes, the 
sodium and chloride content of the sweat falls (17), and a reduction in the serum 
chloride and potassium levels, and often an elevation in the CO, content, is 
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observed. These phenomena are recognizable as identical with similar changes 
following the administration of corticotropin. It would appear reasonable, there- 
fore, to assume that surgical procedures evoke a temporary hyperadreno- 
corticalism, which is essential for the adequate response of the patient to the 
surgical procedure. It is possible and desirable to determine the integrity of this 
mechanism before the patient is subjected to anesthesia and surgery. The water- 
loading test and the effect of corticotropin on the peripheral eosinophil count, 
provide two simple methods for assaying the status of the adrenals. When the 
response to these tests is inadequate, such a patient constitutes a poor operative 
hazard unless he is adequately prepared before operation with the necessary 
adrenal cortical fractions, and treated postoperatively with the steroids for a 
suitable period of time. On the other hand, in patients who are doing poorly post- 
operatively, the persistent finding of an elevated eosinophil count would suggest 
adrenal cortical inadequacy. It must be borne in mind, however, that the 
eosinophil count rises in the convalescent patient progressing normally. 

Some studies of collateral interest in the investigation of adrenal function 
have been carried out in our laboratory. Patients with varying degrees of adeno- 
hypophyseal destruction were given thyrotropin parenterally. As thyroid fune- 
tion improved and the basal metabolic rate and serum protein-bound iodine 
level rose, evidence of acute adrenal cortical insufficiency developed. These 
subjects were apparently able to withstand ordinary stresses and strains, but 
under the provocation of increased metabolic activity a state of clinical adrenal 
inadequacy was induced. 


Effect of age 


Finally, some comment should be made concerning the effect of age on the 
functional adequacy of the adrenal cortex. It has been known for a long time 
that the premature infant is unable to withstand stress. This is apparently due 
to failure of secretion of corticotropin rather than to the inability of the adrenal 
cortex to respond to stimulation (18). When such premature infants are sub- 
jected to infection or stress, the administration of adrenal cortical fractions may 
be life-saving. In the full-term baby, however, the adenohypophyseal-adreno- 
cortical-thyroidal apparatus is usually mature and the response to stress 1s 
adequate. Similarly, in the aged, there is some evidence to suggest that the 
adenophypophyseal response to stress is diminished, although the adrenal 
maintains its ability to respond adequately to exogenously administered corti- 
cotropin (19). 
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MANAGEMENT OF RESPIRATORY INFECTIONS IN 
PATIENTS WITH BRONCHIAL ASTHMA AND 
PULMONARY EMPHYSEMA*? 
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Respiratory infections frequently constitute a serious menace to health in 
patients with bronchial asthma and pulmonary emphysema. In older people 
drainage of secretions from the respiratory tract becomes increasingly difficult 
not only because of asthmatic bronchospasm, chronic alveolar overdistention, 
and impairment of pulmonary elasticity but also because of a progressive loss 
of tone of the respiratory and abdominal musculature. Effective coughing is also 
handicapped by check-valve mechanisms in the smaller bronchi, which have been 
shown to result in a relative increase in intrapulmonary pressure above that in 
the branch, leading to their collapse before secretions have been eliminated (1, 2), 
Retarded air flow in expiration, especially in the presence of pulmonary emphy- 
sema, requires a slow and gentle exhalation, since a forceful effort to empty the 
lungs results in incomplete emptying of the alveoli and increased alveolar dis- 
tention (3, 4). Therapeutic problems encountered in bronchopulmonary infee- 
tions in these patients require the skillful use of both antibiotic therapy and 
physiologically directed treatment. 


DIAGNOSIS 

The diagnosis of an acute respiratory infection in cider patients is especially 
difficult because fever and constitutional symptoms are so often slight in pro- 
portion to the severity of infectious process. Penicillin is the drug of choice in 
lobar pneumonia, and terramycin or aureomycin in virus or atypical pneumonia. 
However, the etiology of pneumonitis at its onset cannot often be stated with 
certainty. Under these circumstances it is safer to employ a broad-spectrum 
antibiotic as well as penicillin for the first five days than to assume the risk of 
treating a viral pneumonia with penicillin alone. No antibiotic antagonism is 
present with adequate dosage of penicillin; nor is there risk of invasion by con- 
taminating bacteria in a short course of multiple antibiotic therapy. 

For a large group of acute upper respiratory infections, undifferentiated disease 
of the upper respiratory tract, and acute coryza and influenza, no specific anti- 
biotic drug is available. A period of watchful waiting for the first three or four 
days is justifiable, during which time the expectoration should be examined 
daily for the presence of gross pus or polymorphonuclear leukocytes on the 
stained smear. Cultures of the sputum are of importance in those cases in which 
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pyogenic infection has been demonstrated. If the pharynx is inflamed, a culture 
may reveal a hemolytic streptococcus, a staphylococcus (aureus) or a pneumo- 
coccus organism. In the event that bronchial or sinus infection with a Gram- 
positive organism is demonstrated, or even appears likely, the employment of 
penicillin is generally indicated. If Staphylococcus aureus is found on culture, 
its sensitivity to penicillin and antibiotics should be promptly determined, since 
resistance to penicillin as well as to terramycin and aureomycin has been shown 
to develop in the case of this organism. 


THERAPY 
Antibiotics 


With the increase in severity and frequency of allergic reaction to intramuscu- 
lar injection of penicillin, especially in patients with asthma, it now appears 
wiser to administer this drug in effective dosage by mouth. The ingestion of 
100,000 to 500,000 units three times daily before meals and at bedtime is generally 
adequate for control of infections due to hemolytic streptococci, pneumococci 
and nonresistant staphylococci. The use of dibenzylethylenediamine penicillin 
(Bicillin) is increasing because this compound is resistant to inactivation in 
the gastrointestinal tract and may be given without relation to meals; although 
its presence in the blood is prolonged, the dosage should be maintained at a high 
level in order to ensure adequate concentrations when administered orally (5). 
Although the diethyldiaminoethy! iodide ester of penicillin (Neo-penil) has 
been found to have particular effectiveness in bronchopulmonary infections, 
because of its high concentration in the lung tissue, the occurrence of severe toxic 
reactions, including muscular twitching and unconsciousness in 4 of our cases, 
has led us to recommend further investigation of its use in smaller dosages, such 
as 250,000 units two to four times daily (6). Although urticaria has occurred fol- 
lowing ingestion of penicillin, serious anaphylactic or other untoward alarming 
reactions appear to be rare indeed. Babione ef al. (7) state, ‘Impressions that the 
oral use of penicillin has caused sensitization are unconfirmed.” This opinion was 
based on a three-year study in which thousands of members of the Armed Serv- 
ices took 250,000-unit tablets of penicillin as often as twenty or more times a 
month. No sensitivity reactions in patients receiving penicillin for rheumatic 
fever prophylaxis were encountered by Smith ef al. (8) or Hofer (9). In another 
study in which 500 patients were treated with between 450,000 and 1,200,000 
units of penicillin by mouth daily for seven to ten days, only one sensitivity 
reaction was observed (a mild eruption which disappeared promptly and spon- 
taneously), whereas the usual incidence of reactions to parenterally administered 
penicillin is 2.5 per cent (10). After a five-year study of rheumatic fever pro- 
phylaxis, Masell (11) concluded that adverse reactions to daily oral penicillin 
“occur infrequently and are rarely injurious.’’ No increase in penicillin resistance 
as a result of administration of penicillin by mouth has been observed (9, 12-15). 
Forbes (16) has stated that, “the incidence of resistant strains of staphylococci 
Was not significantly higher in patients who have received penicillin.”’ 

Because of the fact that bacterial infection of the bronchi is so frequently fol- 
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lowed by a serious exacerbation in the symptoms of patients with bronchial 
asthma and pulmonary emphysema, the early employment of an antibiotic drug 
which prevents these complications is recommended. The accumulation of eyj- 
dence in recent years, which has pointed increasingly to the safety and effective- 
ness of the administration of penicillin by mouth, indicates that this is the route 
of choice in the majority of infections with Gram-positive bacteria. 

Terramycin or aureomycin is indicated in those less common infections with 
the Friedlander bacillus or Hemophilus influenzae, as well as in infections with 
penicillin-resistant staphylococci, if they are sensitive to the broad-spectrum 
antibiotics. Carbamycin and erythromycin have been shown to be effective, at 
least temporarily, against resistant staphylococci as well as against some strains 
of Hemophilus influenzae. 

The difficult problems encountered in the treatment of chronic bronchial in- 
fection, either chronic bronchitis or bronchiectasis, in association with bronchial 
asthma and pulmonary emphysema have been recently reviewed (6, 17). When a 
long-continued arrest of infection has been obtained in cases of chronic bronchitis 
treated with penicillin a remarkable restoration of respiratory function may be 
achieved. Relapse is the rule in cases of bronchiectasis, unless semi-continuous 
treatment is used. In bronchiectasis, aerosol penicillin has been frequently found 
to be the most effective and feasible method of maintaining the patient’s expec- 
toration free from pus, or with a much diminished amount of pus. However, in 
both chronic bronchitis and bronchiectasis, penicillin by mouth has been ad- 
ministered for long periods with few adverse side-reactions. In cases of chronic 
disease, a dosage of 1,000,000 units three times daily is not only accompanied 
by high blood levels but, at times, by effective concentrations in the sputum. 
In other cases a dosage of one tablet of 500,000 units, night and morning, appears 
to be of value in reducing the purulent quality of the expectoration, and in 
affording clinical relief of dyspnea previously produced by chronic inflamma- 
tory swelling and abundant purulent secretions in the smaller bronchi. 

Invasion with Gram-negative organisms, such as Klebsiella pneumoniae, may 
be treated with terramycin or aureomycin (if necessary, with Chloromycetin or 
streptomycin) generally for a five-day period. Prolonged treatment with the 
broad-spectrum antibiotics may, however, result in infection with organisms 
previously found as contaminants, such as B. proteus, B. pyocyaneus, B. aero- 
genes and Candida albicans. The tendency to give smaller dosages of the broad- 
spectrum antibiotics, which has received support from the studies of Habif (18), 
may lessen the incidence of these complications. It would appear in current in- 
vestigation that some patients with respiratory disease are adequately treated 
with 0.75 gram of terramycin or aureomycin instead of the 2.0 grams originally 
recommended. Diarrhea seems less apt to take place when smaller daily amounts 
are administered, in four or preferably five divided doses with a glass of milk or 
orange juice with each 100 or 125 mg. of the drug. The irritant effects of terra- 
mycin and aureomycin on the gastrointestinal tract are minimized, when they 
are ingested with sufficient fluids to keep them in solution. When continued em- 
ployment of the broad-spectrum antibiotics is apparently necessary, frequent 
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cultures of the sputum are required to detect the emergence of the contaminating 
strains previously mentioned, the indication being to discontinue treatment 
when these organisms are manifested on blood-plate media (6, 17). Another 
complication of therapy with the broad-spectrum antibiotics is the frequent 
occurrence of a red tongue and other signs of the impairment of absorption of 
vitamins. With the present availability of two new antibiotics, carbamycin and 
erythromycin, which appear to have an effective spectrum against Staphylo- 
coccus aureus as well as Hemophilus influenzae, therapeutic administration is 
worthy of trial; however, bacterial sensitivity should be checked by sensitivity 
tests. Broad-spectrum antibiotics would, then, appear to have their major field 
of usefulness in the treatment of virus pneumonia, bronchopulmonary infections 
with Gram-negative bacteria or acute sino-respiratory infections. With the disc 
method of determining sensitivity to antibiotics, the choice of the most effective 
antibiotic may frequently be based upon the initial sputum cultures on blood 
plates. 


Facilitation of drainage and ventilation. 


Methods of facilitating drainage of infected secretions are of special importance 
in combatting bronchopulmonary infection in cases of bronchial asthma and 
pulmonary emphysema. The list of physiologic principles and methods applicable 
to the treatment of chronic respiratory disease is a long one (3, 18-22). Some of 
the measures that deserve special emphasis will be referred to, although time does 
not permit a more detailed exposition of the principles and techniques of treat- 
ment. The management of bronchospasm to facilitate expectoration of retained 
secretions includes the inhalation of nebulized epinephrine (1 per cent), 2.25 per 
cent racemic epinephrine (Vaponefrin), isopropyl adrenalin (Isuprel or Aerolin) 
and aerosols containing a combination of adrenergic and anticholinergic drugs. 
Mixtures of epinephrine with 1 per cent atropine and 5 per cent sodium nitrite 
may be of value, especially in cases with associated hypertensive vascular disease 
or cardiac asthma. Bronchodilator drugs such as aminophyllin may be given 
by mouth in effective dosage with little or no nausea when combined with benzo- 
caine, or instilled rectally for relief of more severe bronchospasm. The use of 
potassium iodide in small amounts is frequently of value in reducing the viscosity 
of viscid mucus, although, at times, a too abundant expectoration may produce 
difficulty in patients whose bronchi are narrowed and distorted by chronic in- 
flammatory disease or fibrosis. When patients become refractory to broncho- 
dilator medication, employment of specific programs to induce remissions, includ- 
ing corticotropin, cortisone, fever therapy and other measures, are indicated (23). 

Breathing exercises have been stressed in our clinic in recent years, especially 
manual compression of the lower thorax and abdomen, the learning of diaphrag- 
matic breathing and the employment of the head-down position-—procedures 
which initiate more effective aeration of the lower lobes of the lungs and reduce 
alveolar distention (23). In many cases, a habit of exclusive costal and accessory 
neck muscle respiration contributes to stagnation of secretions in the dependent 
portions of the lungs. Measures which restore more effective ventilation (includ- 
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ing the wearing of a low abdominal belt and, in certain cases, pneumoperitoneum) 
are accompanied by a more effective cough. 

More recently, physical methods have been developed which aid in the elimina- 
tion of retained secretions. The use of full inflation of the lungs with a positive 
pressure of 30 to 40 mm. of Hg, followed by the application of negative pressure 
breathing, is now employed in a device which produces high expiratory volume 
flow rates, frequently two or three times greater than those achieved by the 
patient with chronic pulmonary disease in coughs of maximal effort (24, 25). 
It would appear from present evidence that portable apparatus of this kind may 
be employed at home as well as in the hospital, for patients in whom the re- 
moval of bronchial secretions is a chronic problem. 

Other measures have been suggested for decreasing the viscosity of viscid 
mucus in patients with bronchial asthma and pulmonary emphysema, including 
inhalations of Tryptar aerosol (26) and nebulized aqueous solutions containing 
a detergent (27). These solutions have in our experience provoked bronchospasm 
in some cases because of either the irritating nature of the Tryptar or the alkaline 
(8.5) pH of Alevaire. A solution of 5 to 10 per cent propylene glycol in distilled 
water, with or without a detergent such as Triton WR 1339, has not provoked 
adverse side-reactions. An aerosol of this type may be produced by administering 
5 liters per minute of oxygen through a nebulizer of the Vaponefrin or De Vilbiss 
type attached to the standard plastic face-tent (18). The deposition of water 
on the bronchial tree achieved by inhaling a nebulized solution of this type for 
an hour or more three times a day may be helpful in liquefying tenacious sputum. 
Additional evidence is required to establish the precise value of procedures of 
this kind, especially for continued use. 

Intermittent pressure-breathing has been advocated for the treatment of 
pulmonary emphysema, with the objectives of providing continuous nebulization 
of dilute bronchodilator solutions and increasing the aeration of poorly ventilated 
parts of the lungs (28, 29). The benefit derived from this procedure is in part 
related to relief of bronchospasm and subsequent expectoration of bronchial 
secretions. Intermittent pressure-breathing without use of bronchodilator solu- 
tions has appeared to have no especially beneficial influence in pulmonary em- 
physema, its favorable effect being manifested mainly in the relief of asthmatic 
dyspnea. In cases of bronchial asthma or pulmonary emphysema, continuous 
nebulization of dilute bronchodilator aerosols to various parts of the lungs has 
been previously shown to produce a similar improvement in respiratory func- 
tion (30). The removal of bronchial secretions is not obtained as a physical 
result of the expiratory pressure drop in either the Bennett or the Pulmonary 
Ventilator apparatus; the rate of the fall of inspiratory pressure is one hundred 
times faster in the E.W.N.P.! method just discussed. 


SUMMARY 


The principles and methods of antibiotic therapy and physiologically directed 
therapy have been reviewed in respect to their application to the management or 
respiratory infections in older people with bronchial asthma or pulmonary 


' Eexsufflation with negative pressure. 








em] 
pro 
que 


to 


vr 


13 


l€ 


w 





ay 
re- 
id 
ng 
ng 


ne 
ad 


SS 








RESPIRATORY INFECTIONS IN OLDER PATIENTS 621 


emphysema. Although difficult problems are encountered in the use of the various 
procedures described, the rewards of a diverse but skilled approach are fre- 
quently of crucial value to these patients. 
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DIFFERENTIAL DIAGNOSIS OF WHEEZING RESPIRATION 


LOUIS H. CLERF, M.D. 
Philadelphia, Pa.* 


Wheezing respiration may be observed as a symptom at any time of life. 
Interference with breathing producing wheezing sounds in infants and young 
children may be due to congenital anomalies of the larynx or of the great vessels 
and to foreign bodies in the air passages; in the adult, wheezing respiration com- 
monly is due to bronchogenic neoplasm, compressive stenosis of the tracheobron- 
chial tree or bronchial asthma. 

A wheeze is defined by Webster as a piping or whistling sound caused by 
difficult respirations. The term has been variously employed. Shakespeare re- 
ferred to ‘wheezing lungs.’ In more recent literature automobiles are described 
as “wheezing along.’”’ Wheezing respirations and bronchial asthma always have 
been associated in medical literature. In ‘A Treatise of The Asthma’ written 
by Sir John Floyer in 1698 he refers to it as 


‘ 


‘a laborious respiration and wheezing 
noise which is more observable in expiration.” 

Although the explanation of the mechanism of production of wheezing is a 
product of the bronchoscopic era, it has long been recognized as a symptom of 
bronchial obstruction due to a foreign body. In 1852, Struthers reported on the 
fatal termination of a case of obstruction of a bronchus by a chicken bone. The 
patient, a man aged 22 years, while eating part of a fowl was suddenly seized 
with coughing and a feeling of suffocation. These symptoms subsided within 
one-half hour but slight cough and wheezing in the throat began to trouble him. 
Twelve months later the patient was seen by Sir Benjamin Brodie, who, as he 
examined him, expressed the opinion that there was nothing in the passages and 
considered the case as one of chronic cough from which recovery soon might 
take place. Death occurred three and one half years later. At autopsy performed 
by Struthers, the bone was found partially obstructing a bronchus and he at- 
tributed the wheezing sound to narrowing of the bronchus. Sir Brodie’s failure 
to interpret the wheezing respiration properly is not remarkable; at least he did 
not diagnose the case as one of asthma, and carry out studies for allergy. 

The literature of the past century contains many references to wheezing as a 
symptom of foreign bodies in the air passages. Samuel D. Gross referred to it in 
his masterly treatise on foreign bodies. It, therefore, was recognized before the 
days of bronchoscopy. An outstanding case was that of Dr. John M. Nooth who 
in Quebec, in 1838, was seized with an asthmatic affection which came on almost 
daily for some months. He returned to London two years after the onset of the 
asthmatic attacks. During a severe paroxysm he coughed up a large leaden 
shot about an eighth of an inch in diameter. Within ten to twelve days after this 
episode all the symptoms had practically cleared up. 
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In 1918, Jackson described the asthmatoid wheeze as a symptom observed jp 


cases of certain foreign bodies in a bronchus. He defined it as a sound heard by 
placing the ear to the patient’s mouth during expiration and compared it to the 
wheezing of an asthmatic patient, except that it sounded drier. He believed 
it was caused by the vibration of the expired air as it passed the foreign body in 
the bronchus. 

Manges observed that obstructive emphysema was commonly present when 
an asthmatoid wheeze was heard and he made the observation that the patient 
could increase the degree of obstructive emphysema and also prolong the wheeze 
by forced expiration. In children who would not cooperate by breathing deeply 
he found it helpful to induce them to ery and then made his observations toward 
the end of forced expiration. 

MeCrae’s observations based on a clinical study of cases of obstruction of a 
bronchus by vegetal foreign bodies, showed that the wheeze, when present, 
was an important diagnostic sign, but its absence was of no significance. 

With the increased interest in wheeze as an important objective diagnostic 
sign in cases of bronchial obstruction due to a foreign body and in asthma, it 
also was found to occur in many conditions in which there was narrowing of the 
air passages due either to extrabronchial or intrabronchial pathologic disorders. 
It then became very apparent that some of the most tragic mistakes in differential 
diagnosis were made by physicians who did not realize that the symptoms and 
signs of bronchial asthma could be reproduced in part by foreign bodies in the 
bronchus in children, and by neoplasm in adults. 


Mechanism 


Before considering a differential diagnosis of wheezing respiration it would 
appear desirable to restate briefly the mechanism of production of wheezing 
respiration. 

The wheezing sound heard over the chest or at the open mouth, particularly 
towards the end of expiration, can be readily explained if one is familiar with 
bronchial movements. Bronchologists who observe the interior of the tracheo- 
bronchial tree during the respiratory cycle have noted that a bronchus normally 
elongates and the diameter of the lumen increases during inspiration. Shortening 
of the bronchus and narrowing of its lumen occur during expiration. In the 
presence of partial bronchial obstruction, as would occur with lodgment of a 
foreign body, the normal narrowing of the airway during expiration together 
with the space-taking foreign body within the lumen of the bronchus would pro- 
duce increased diminution of the airway through which air would have to be 
forced during expiration. This has been described as a check-valve obstruction 
which permits air to pass only one way, namely out. It is, of course, imperative 
that some air pass the obstruction during inspiration, or atelectasis will occur. 
If the obstruction is complete, air cannot enter the lung during inspiration; and 
if air cannot leave the lung through the narrowed bronchus during expiration, 
no wheezing or other respiratory sound will be heard. It is necessary, therefore 
to have narrowing of the air passageway during expiration, resulting in a marked 
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diminution of the volume of air that can be forced out. In a patient with wheezing 
respirition who is observed fluoroscopically during the respiratory cycle, it will 
be noticed that the lung distal to a partial bronchial obstruetion will remain 
overacrated during inspiration as compared with the normal side; this constitutes 
obstructive emphysema. 


Differential diagnosis 


Although the classic cases of vegetal foreign bodies reported in the earlier 
medical literature exhibited these findings, the same findings can be demonstrated 
in cases of bronchial asthma, and a host of other conditions. These include ob- 
structing secretions, benign or malignant neoplasms, cicatricial stenosis, endog- 
enous as well as exogenous foreign bodies and compressive lesions. Among the 
latter are benign and malignant neoplasms, substernal goiter, thymic compression 
and foreign bodies in the esophagus. 

In addition to this group, it is necessary to consider certain laryngeal lesions 
with narrowing of the airway. These produce stridorous breathing, which often 
is confused with wheezing respiration. Congenital laryngeal stridor must be dis- 
tinguished from lesions producing narrowing of the trachea or bronchi. Simple 
thymic enlargement rarely is responsible for wheezing respirations or other 
respiratory symptoms in children. Curiously, stridor and wheezing respiration 
in infants have been described as occurring in persistent right aortic arch. 

Though there are certain characteristics of wheezing respiration that may be 
of diagnostic interest, it is almost impossible to make an etiologic diagnosis only 
on the presence of a wheeze. Usually one can make a clinical diagnosis of partial 
obstruction of a bronchus and depend upon roentgenologic and bronchoscopic 
findings to aid in making an etiologic diagnosis. In addition, associated symptoms 
such as cough with sputum, dyspnea and hemoptysis are of diagnostic 
importance. 

In bronchial asthma, dyspnea commonly is present and is expiratory. Wheezing 
is heard on auscultation of the chest and both lungs are involved throughout, in 
contrast to neoplasm or foreign body, in which case the wheezing sounds are 
heard more loudly on the affected side. The wheeze also may be heard at the 
open mouth. The sounds usually are more moist in bronchial asthma than in a 
localized obstructing lesion. 

The history is important. In bronchial asthma, there commonly is a past per- 
sonal or familial history of allergic manifestations. Attacks are more frequent 
at night and certain prodromal symptoms such as nasal obstruction, sneezing, 
burning of the eyes, itching or urticaria may occur. 

Wheezing is an important sign to the phthisiologist. By many it is considered 
as the most common symptom of tuberculous tracheobronchitis. It may occur as 
a first symptom, unassociated with other manifestations, or it may appear after 
some form of collapse therapy has been induced. It now is practically routine 
for every tuberculous patient presenting wheezing respiration to have a broncho- 
scopic study in order to determine the character, type and degree of bronchial 
obstruction. 








626 LOUIS H. CLERF 


In a statistical study of symptoms presented by patients with bronchogenic 
carcinoma the incidence of wheeze is low, in spite of the fact that carcinoma has 
its origin within a bronchus and produces stenosis as an early pathologic finding, 
This can be attributed in part to the occurrence of wheezing early in the course 
of the disease. On careful questioning, one often finds that wheeze was present 
for a short interval, early, and disappeared even before the patient solicited 
medical attention. 

Wheezing respiration, even obstructive emphysema, has been observed in 
mediastinal lesions producing tracheal and bronchial compressive stenosis. These 
include aneurysm of the arch of the aorta, Hodgk'n’s disease, primary lympho- 
blastoma and mediastinal metastasis from carcino na elsewhere. The diagnosis 
is dependent on the history, physical findings and roentgen study. In certain of 
these, an antemortem diagnosis may be difficult. 

Wheezing respiration may be observed in many bronchopulmonary condi- 
tions not associated with narrowing of a bronchus and occurring in the older age 
group. These include cardiac asthma or paroxysmal cardiac dyspnea, advanced 
pneumoconiosis and pulmonary emphysema. A superimposed acute bronchitis 
may induce attacks not unlike asthma. The history, findings by physicai ex- 
amination, and roentgen studies will aid in the diagnosis of the underlying con- 
dition. There rarely is indication in these conditions for bronchoscopic study. 


SUMMARY 


Wheezing respiration is a symptom that often is observed in narrowing of a 
bronchial or tracheal lumen. The causes are many. The wheezing sound indicates 
that narrowing is present but it gives no clue to the cause. In many cases a 
history and physical examination may lead to a diagnosis. Roentgen studies often 
are helpful. If obstruction exists, bronchoscopy is usually necessary in order to 
ascertain its character and determine the plan of treatment. 
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PRESENT STATUS OF PERIPHERAL NEURECTOMY FOR PAIN IN 
OBLITERATIVE ARTERIAL DISEASE* 


ALEXANDER BLAIN III, M.D., NESTER A. FLORES, M.D. anv 
FRANCIS GERBASI, M.D. 


From the Departments of Surgery, Alexander Blain Hospital, Detroit, and the University of 
Michigan, Ann Arbor, Michigan 


It is not generally known that section of peripheral nerves is available as a 
therapeutic measure in a number of patients suffering from intractable pain 
resulting from obliterative disease of the arteries. The term “‘peripheral neurec- 
tomy” usually is connected with the therapy of intractable pain associated with 
the supra-orbital, glossopharyngeal, greater and lesser occipitals and other 
nerves in the head. 

The purpose of this communication is to point out that in the treatment of 
occlusive arterial disease of the extremities, particularly the lower extremities, 
peripheral neurectomy occupies a significant, although limited place, when 
intractable pain occurs. Recourse to the surgical literature or to textbooks of 
surgery will be of little aid to the physician who desires to learn the uses and 
limitations of this surgical measure, because so little has been written about it. 

By “intractable” pain is meant the severe rest pain which is frequently seen in 
eases of arteriosclerosis obliterans and thromboangiitis obliterans, particularly 
when there is localized ulceration or gangrene of the toes or distal portions of 
the foot. In patients having thromboangiitis obliterans, the blood supply to the 
remainder of the limb may well be adequate; but in patients with arteriosclerosis 
obliterans, intractable pain is often indicative of complete arterial insufficiency. 
In either case, there are far more limbs lost each year by amputation than need 
be. Frequently, concentrated efforts with conservative measures can salvage 
limbs which would otherwise be lost. These measures include cessation of smok- 
ing, reflex vasodilatation, vasodilator drugs, Buerger-Allen exercises, antibiotics 
when indicated, control of organic diseases such as diabetes mellitus, and therapy 
for functional diseases when present, together with the increasing use of lumbar 
sympathectomy (1) and, in some cases, peripheral neurectomy (2, 3, 4). 


HISTORICAL CONSIDERATIONS 

In 1922, Silbert (5) reported the injection of alcohol into the posterior tibial 
nerve for relief of pain in 3 patients with thromboangiitis obliterans. The alcohol 
was injected under direct vision through an incision at the level of the internal 
malleolus, through which the nerve was exposed. Eleven years later, Laskey 
and Silbert (6) reported sectioning (with immediate resuturing) of the peripheral 
nerves in 13 patients suffering from pain due to thromboangiitis obliterans. They 
described, in a few patients, a residual dull aching and occasional sharp, shooting 
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pain, thought to be due to nerve-end irritation but in general observed that the 
pain was markedly relieved. In the meantime, Smithwick and White (2) in 1939 
described a technique for injecting the peripheral nerves of the lower extremity 
at higher levels in the leg, in an attempt to promote better wound healing. They 
were able, without sacrificing important motor fibers to the muscles of the lower 
leg, to relieve pain completely with good wound healing at these higher levels of 
incision, when the proper combination of nerves to inject was selected. Of 1] 
cases, pain was relieved in 9. They reported that 6 of 11 extremities had been 
saved from major amputation by relieving pain. 

Allen (3) in 1932 reported the injection or crushing of the peripheral nerves 
in 29 patients with thromboangiitis obliterans, with relief of pain in all cases, 
He stated that major amputations had been reduced by 50 per cent in this series, 

In 1935, Smithwick and White (4) recommended crushing the peripheral 
nerves, as easier and more satisfactory than alcohol injections. In 45 patients 
treated by either alcohol injection or crushing, 28 had thromboangiitis obliterans 
and 17 suffered from arteriosclerosis obliterans. Among the 17 patients with 
arteriosclerosis obliterans, 10 major amputations (58.8 per cent) were performed, 
whereas in the 28 patients with thromboangiitis obliterans, 12 major amputa- 
tions were later performed on 34 involved extremities (only 35.3 per cent). 
They concluded that major amputation was not always necessary for the relief 
of intractable pain. They stated that although nerve block was effective in 
relieving pain in advanced obliterative disease, results were better in thrombo- 
angiitis obliterans than in arteriosclerosis obliterans. It was their impression 
that peripheral nerve block or crushing doubled the number of successful minor 
amputations. of ulcerated or gangrenous toes and that it reduced subsequent 
major amputations to one third of the number necessary previously (7). 

More recently Orebaugh and Gustafson (8) have confirmed the discrepancy 
between the results of peripheral neurectomy in patients with arteriosclerosis 
obliterans and in those with thromboangiitis obliterans, the latter having much 
more dramatic pain relief and a lower incidence of major amputation. They 
reported that of 45 patients with arteriosclerosis obliterans treated at the Uni- 
versity of Michigan Hospital by peripheral neurectomy, only a small percentage 
obtained pain relief of any appreciable duration. Of those patients whose 
follow-up study was adequate, only 8 (17.2 per cent) were partially or com- 
pletely relieved of pain and still avoided major amputation. Eleven of 12 diabetic 
patients in this group required supracondylar amputation. On the other hand, 
all 16 patients with thromboangiitis obliterans in their study were relieved par- 
tially or completely by peripheral neurectomy. Ten of these patients (62.4 per 
cent) avoided major amputation. 


Rarely, peripheral neurectomy is indicated in the relief of pain in ulcerated 
or gangrenous digits in the upper extremities. Sensory nerves to the dorsum of 
the hand may be sectioned or crushed at the wrist, and digital branches of the 
ulnar and median nerves may be sectioned at points distal to their important 
motor branches, through small incisions in the palm. We have observed good 
pain relief in 2 cases of far-advanced Raynaud’s disease, after failure of dorsal 
sympathectomy (complete, as determined by sweating tests) to abolish pain 





PERIPHERAL NEURECTOMY FOR PAIN 629 


in established gangrene of digits (9). The senior author has had occasion to 
perform peripheral neurectomy only once in the upper extremity for the relief 
of intractable pain associated with ulcerated digits in thromboangiitis obliterans. 
In this case, section of the digital branches of the ulnar nerve of the left hand 
completely relieved the pain and appeared to facilitate healing of the ulcers. 

In a brief communication in 1952, Blain and Gerbasi, basing their conclusions 
on observations of the Ann Arbor series as well as of 10 cases in Detroit (4 with 
thromboangiitis obliterans and 6 with arteriosclerosis obliterans), suggested 
that peripheral neurectomy be abandoned in patients having intractable pain 
resulting from arteriosclerosis obliterans (10). Although we still maintain that 
in a practical way this may be true, we would emphasize that there is nothing to 
lose by a trial of this operation in those cases in which the only alternative is a 
major amputation. 


ANATOMY AND PHYSIOLOGY 


The sensory nerve supply to the foot is derived from the lumbosacral plexus, 
chiefly via terminal branches of the sciatic nerve (Ly, 5, and Sj, », ;), but also 
receives a branch from the femoral nerve (Le, ;. 4). Nerves from the sciatic include 
the tibial (medial plantar, lateral plantar, vascular branches and the sural nerve) 
and the peroneal (superficial peroneal and deep peroneal or anterior tibial). From 
the femoral nerve is derived the saphenous nerve. 

Of these nerves the saphenous and sural are purely sensory, and the motor 
branches of the superficial and deep peroneal nerves are given off high in the 
leg so that they are usually sensory in the distal third of the leg and foot. The 
tibial nerve is a mixed one and in addition to its sensory fibers, supplies motor 
fibers to the intrinsic muscles of the foot. There is practically no disability, how- 
ever, resulting from the paralysis of these muscles when this nerve is sectioned. 

Technique. We prefer to section the peripheral nerves at the level of the june- 
tion of the middle and lower thirds of the leg in most cases, as healing is more 
assured than in more distal incisions, particularly in the presence of arterio- 
sclerosis obliterans with absent popliteal artery pulsations. The operative ap- 
proach may be summarized as follows: 

Tibial nerve. A short vertical incision is made four to five inches above the 
medial malleolus (distal to the last muscular branch—-that to the flexor hallucis 
longus); this incision should be about two centimeters posterior to the posterior 
margin of the tibia. After incising the deep fascia, the cleavage plane between 
the soleus and the flexor digitorum longus is developed. The artery and vein are 
exposed and the nerve is usually posterior and lateral to them. 

Superficial and deep peroneal nerves. A similar incision is made four to five 
inches above the lateral malleolus and through this the superficial peroneal 
nerve can be found in the subcutaneous tissue. Section must be above the point 
of bifurcation of this nerve into medial and lateral cutaneous branches. The 
deep peroneal nerve is exposed by incising the deep fascia and developing the 
plane between the tibialis anticus and extensor hallucis longus muscles. The 
nerve is usually small, and superficial to the anterior tibial artery and vein. 

Sural nerve. A vertical incision is made in the midline of the posterior aspect 
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of the lower leg, four to seven inches above the ankle. The nerve is found in the 
subcutaneous tissue in close proximity to the lesser saphenous vein. 

Saphenous nerve. Through the same incision made for exposure of the tibia] 
nerve, the saphenous nerve is exposed in the subcutaneous tissue accompanying 
the greater saphenous vein. 

In our opinion, a segment of about 2 centimeters of each nerve should be 
resected, as this is more certain than crushing. General or spinal anesthesia js 
preferred to local infiltration anesthesia. 

There are several physiologic factors which should be mentioned. Although 
important, these are not yet well understood. The first is the mechanism of pain 
in obliterative arterial disease. In the type of pain under discussion, “intractable 
pain,” we are not concerned with intermittent claudication or with so-called 
ischemic neuritis, but rather with that severe type of rest pain, either pretrophic 
or associated with ulceration and gangrene, which does not respond to any form 
of conservative therapy. The agonized patient frequently demands amputation 
and this is true whether or not sympathectomy has been performed. Rest pain 
is generally believed to be due to ischemia and the painful stimuli arise not only 
in ulcerated and dying skin and soft tissues but also, as demonstrated by Leriche 
(11), in blood vessels. 

Section of peripheral nerves interrupts the passage of painful impulses over 
afferent sensory nerve fibers from involved areas and also produces a transient 
vasodilatation which relieves ischemia. In patients requiring peripheral neurec- 
tomy even after lumbar (or rarely dorsal) sympathectomy, it is obvious that 
relief of ischemia is not enough or that it is impossible. Peripheral neurectomy 
does, however, interrupt afferent fibers which were not interrupted by the sym- 
pathectomy. Furthermore, the vasodilatation following neurectomy is transient 
and although Smithwick and White believed that relief of ischemia was one of 
the chief effects of neurectomy, it was subsequently demonstrated by Atlas (12) 
and by Schulenberg (13) that the vasodilatation following peripheral neurectomy 
is transient and is followed by permanent vasoconstriction in about three weeks. 


THERAPEUTIC INDICATIONS 


Weare in agreement with Orebaugh and Gustafson that peripheral neurectomy 
should not be carried out until sympathectomy has been followed by failure to 
relieve pain. Only after sympathectomy has been performed is it known in these 
cases that pain persists in spite of the best vasodilatation which can be produced 
under the circumstances. It is important to point out that although pain arising 
in visceral arteries is transmitted over sensory axons in the splanchnic and 
sympathetic nerves, painful stimuli from peripheral arteries traverse the spinal 
nerves, as shown by Moore and Singleton (14). Sympathectomy then acts by 
relieving vasospasm but peripheral neurectomy acts by interruption of afferent 
sensory fibers. 

Finally, it should be emphasized that sympathectomy should be performed 
first in patients with symptomatic arteriosclerosis obliterans unrelieved by con- 
servative measures (Blain and Campbell (1)). The same rule applies in thrombo- 
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angiitis obliterans (Campbell, Harris and Coller (15)). Frequently relief will be 
obtained and limbs will be salvaged. In the group of cases in which intractable 
pain, as defined in this article, is unrelieved by sympathectomy, peripheral 
neurectomy should be considered before amputation is decided upon. As men- 
tioned, results will be more striking in thromboangiitis obliterans than in arterio- 
sclerosis obliterans, but there is nothing to lose by a trial of the operation in the 
latter case, when amputation is the only alternative. 


CONCLUSIONS 


1. Attention is drawn to the fact that peripheral neurectomy is available as 
an established but not widely known surgical procedure for the relief of in- 
tractable pain resulting from obliterative arterial disease. 

2. The development, rationale, results, anatomic and physiologic considera- 
tions, and technique of peripheral neurectomy are briefly reviewed. 

3. This operation should be considered only after good conservative therapy 
and the production of maximal vasodilatation by sympathectomy to relieve 
ischemia, has failed to relieve pain. 

4. Peripheral neurectomy relieves pretrophic and trophic rest pain or “in- 
tractable pain’ in thromboangiitis obliterans and arteriosclerosis obliterans by 
interruption of afferent sensory fibers which carry painful stimuli via spinal 
nerves. 

5. Results of this operation in relieving pain and saving limbs are superior 
in thromboangiitis obliterans and disappointing in arteriosclerosis obliterans. 
If, however, even after sympathectomy, pain is so severe in arteriosclerosis ob- 
literans that a major amputation is the only alternative, there is nothing to lose 
by a trial of peripheral neurectomy. 
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TREATMENT OF ACUTE PERFORATIONS OF GASTRIC AND 
DUODENAL ULCERS 


PAUL BANZET* 
Hospital Broussais, Paris, France 


The treatment of acute perforated ulcers of the stomach or duodenum is a 
subject which has shown very important changes during the past twenty years. 

Twenty years ago the question was simple and this might have been written: 
“An acute perforation of the stomach is, in most cases, easy to diagnose. The 
only treatment is surgical, and the operation is suture of the perforation. Whether 
easy or not, every attempt should be made to get a correct closure. In some cases 
an epiploplasty may be added. Sometimes the suture may narrow the pylorus, 
and it is then necessary to perform a complementary gastroenterostomy. The 
prognosis depends nearly entirely on the time of the operation; if performed early 
after the perforation (less than six hours) the patient has every chance for a good 
recovery, but after six hours the result becomes more and more uncertain.” 

Since then, things have changed. Two entirely different treatments may be 
applied to an acute perforation: one is medical and the other, surgical. 


MEDICAL TREATMENT (CONTINUOUS SUCTION ) 


The medical treatment concerned in this paper consists in putting in the 
stomach a Wangensteen tube and applying continuous suction. To be effective, 
this procedure must be carried out with great care. It is necessary: 

1. To be sure that the lumen of the tube reaches well into the stomach. 

2. To watch the working of the suction very carefully. 

3. To follow with close attention the reactions of the patient. 

If the method is effective, a good result will be noticeable in a very short time. 
In a few hours the abdominal pain will disappear, the appearance of the patient 
will improve, the pulse will be slower and better, and the tenderness of the ab- 
dominal wall will decrease. General treatment must be added, such as intra- 
venous fluids and antibiotics, and the suction must be kept up for five or six 
days. 

Advantages. This is an easy method and the results have often been very 
effective. Many patients have been cured by this procedure, and many surgeons 
in France are very enthusiastic about it. 

Disadvantages. This method has very important disadvantages: 

a) Errors of Diagnosis: Who can be certain of a correct diagnosis in an acute 
abdominal syndrome indicative of a perforated ulcer? The intensity of the pain, 
the rigidity of the abdominal wall, and the presence of air in the peritoneum 
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(which can be seen by x-ray examination) are outstanding symptoms of a perfora- 
tion. Nevertheless, an acute perforation of the small bowel can simulate, in al] 
points, a perforation of the stomach—equal pain and shock, and a similar amount 
of gas between the liver and the diaphragm. A gangrenous perforation of the 
gallbladder may be clinically indistinguishable from a perforation of a duodenal 
ulcer. A gangrenous ruptured appendix may be associated with such pain and 
rigidity of the abdominal wall, that all signs seem to be those of perforation of 
the stomach. What would continuous suction accomplish in such cases? To this 
question the defenders of the method will answer that there is no danger, if the 
patient is well followed. If, in a few hours, his state has not distinctly improved, 
operation is necessary. 

b) Failure of the Treatment: I have lost 2 patients in my hospital because of 
this treatment. Both had been admitted as emergency cases during the night, 
with an acute perforation of the stomach or of the duodenum (it was impossible 
to be sure of the exact site of the perforation). My residents had begun continuous 
suction of the stomach. When I saw the patients next morning, all seemed well: 
the patients were in good condition, they did not suffer any more, and the suction 
was working satisfactorily. I had not had much experience, and did not have great 
confidence in the method, but I thought that the treatment could be continued 
with no danger. All was well for a few weeks. Finally those 2 patients died, one 
three weeks, the other two months later. In the first, a peritonitis developed 
without warning. In spite of several incisions for drainage and all possible medical 
care, he finally died. The second patient did well for three weeks, but there was 
gradually increasing fever. A large subphrenic abscess developed, which was 
drained; then appeared an abscess of the lung, which was also drained; and 
finally, despite all we could do, the patient died. I have the impression that the 
outcome would have been different if those two men had been operated on. 
Many similar cases have been reported at the Academy of Surgery during a 
discussion on this method. 

c) Results: Some perforated ulcers can be definitively cured by suction, but 
not all of them. These are subject to a recurrence of perforation. In most cases 
a secondary operation will have to be discussed, especially if, by misfortune, a 
perforated ulcer of the lesser curvature proves to be a carcinoma. 

d) Blind Method: There is no doubt that suction is a blind method. There is 
no certitude of diagnosis, no real certitude of the effectiveness of treatment, and 
no possible knowledge of the site, appearance, and size of the lesion. Personally, 
I don’t like blind methods in medicine and surgery. 

Conclusion: continuous suction is often a very effective treatment for gastric 
or duodenal perforations, but for the foregoing reasons, it should never be used 
as a routine procedure. Its use is indicated if the conditions are such that an 
operation can not be performed with real safety. The chief advantage of suction 
is to diminish the degree of emergency of the operation. When the tube is in the 
stomach and working properly, the patient is immediately improved, the shock 
disappears and conditions for an operation are changed for the better, thus 
allowing time for preoperative treatment. 
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SURGICAL TREATMENT 


A. Suture of the perforation 


This was the first method used in surgery of perforated ulcers. It is sometimes 
very easy and sometimes very difficult. First of all, two different types of perfora- 
tion have to be described: 

Type |: In this type the patient has the sudden severe pain in the abdomen 
and, when examined, shows all the signs of an acute perforation. Nevertheless, 
and this is the important point, he has never suffered previously from his stomach; 
he has never even felt he had a stomach. In these cases, at operation, the perfora- 
tion is usually found in the anterior side of the first part of the duodenum. It 
is usually a small hole with distinctly soft edges. Suture of this little hole is very 
easy to accomplish and it is a safe procedure. 

Type 2: The clinical features are the same as in Type 1, with the important 
difference that the patient has a past story of gastric pain. Sometimes he has 
been treated for years for an ulcer. In these cases the perforation may be found 
anywhere—in the duodenum or in the stomach, often on the lesser curvature, 
sometimes on the posterior side. Sometimes the hole is very large and, most 
important, the edges are thick and rigid, and there is evidence of gastric reaction 
around the ulcer. Under these circumstances, suture may be very difficult be- 
cause of lack of suppleness of the edges; thus the sutures have a tendency to 
tear the tissues. Often the stability is not certain and it is wise to add an epi- 
ploplasty. 

Advantages. A simple suture seems to be an effective method and a very simple 
procedure. It is rapidly carried out and the results are, in most cases, very good. 
It has been used for years and I think that probably most surgeons still em- 
ploy it. 

Disadvantages. Although a suture is easy and safe in the case of perforations 
of Type 1, it is much more difficult and less safe in perforations of Type 2. If 
the hole is big, a suture may be almost out of the question. It is sometimes im- 
possible to differentiate between an old ulcer with a marked surrounding re- 
action and a carcinoma. I recently heard Lahey say in a meeting in Cleveland 
that according to the statistics of his clinic, 25 per cent of the ulcers of the lesser 
curvature were carcinomas. Suture is surely not good treatment for a perforated 
carcinoma. 

Results. In Type 1 most of the patients have a good chance to remain cured, 
The picture is that of an acute ulcer which develops and perforates in a very short 
time; after the perforation, there is only a hole and no more ulcer. In Type 2 
most of the patients are almost sure to have a recurrence of ulceration and, some- 
times, of perforation. After a suture, if the patient suffers from his stomach it is 
very difficult to be sure whether or not he has another ulcer. The x-ray pictures 
are nearly always modified by adhesions, and the site of sutures can simulate 
an ulcer. Reoperation (gastrectomy) is sometimes a little difficult because of the 
adhesions and sometimes also no ulcer is found. 

Conclusions. Suture is often a very simple and sure method. In some cases 
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it is difficult. In many cases it does not cure the ulcer and a secondary operation 
will have to be performed. It is a dangerous procedure if, by mischance, the ulcer 
is in fact a carcinoma. 


B. Suture plus gastroenterostomy 


When, as a result of suture, the pylorus is greatly narrowed a gastroenter- 
ostomy must be carried out as a complementary procedure. Some surgeons per- 
form it routinely, thinking that they will prevent a possible recurrent ulcer, | 
think this is a complete error. 

When I was young, gastroenterostomy was considered to be the norma! surgical 
treatment of ulcers. I have performed quite a few of these operations, but actually 
I am convinced that it is a bad procedure. It is no less dangerous than a gastree- 
tomy, the postoperative complications are perhaps more frequent, and the in- 
cidence of peptic ulcers of the stoma is very great. These ulcers may appear 
a long time after the first operation, their only treatment is surgical, and the 
surgical procedure they need is always difficult and never without danger. | 
shall, therefore, not discuss further the advantages or disadvantages of the method 
of suture plus gastroenterostomy.! 


C. Immediate gastrectomy 


The third surgical procedure which can be applied to acute perforations is an 
immediate gastrectomy. As a young surgeon I had not yet had much personal 
experience in gastric surgery. About 1930 I heard that some surgeons were be- 
ginning to say that the best treatment for a perforated ulcer was an immediate 
gastrectomy. | did not agree because my patients had always done well with a 
suture; and, having in my hands an easy and effective operation, it was not 
reasonable to try another procedure which was more difficult and certainly more 
dangerous. As the years went on, I got more accustomed to gastrectomies, and 
also noted that many of the patients whose perforations had been sutured did 
not do so well; some had a recurrent perforation; others had to be reoperated on 
because they had trouble with the ulcer. There was the case of a man who had 
a huge perforation of the lesser curvature. A suture was nearly impossible, so | 
performed a gastrectomy. This patient did very well. Some time after, there was 
another similar case and again I performed a gastrectomy; again, the patient 
recovered perfectly, but the pathologic examination showed that the lesion was 
not an ulcer but a carcinoma. Needless to say, I was thankful the operation had 
been a gastrectomy. Little by little I performed more and more gastrectomies 
on perforated ulcer. Now it is the only procedure I use and I am most satisfied 
with it. 

Advantages. In carrying out an immediate gastrectomy, there is no need to 
bother about the type of perferation, its size, its site, or the state of the edges. 


1 In cases of very old duodenal ulcers I still perform gastroenterostomies—far to the 
right, because of the danger of injuring the common duct. In these instances (once or twice 
a year) vagotomy is added to the gastroenterostomy. Up to now, I have never had to face 
this problem in the case of a perforated ulcer. 
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The operation itself is usually easy to perform. It would seem as if the gastric 
juice which has spr ad in the abdomen facilitates the dissection of the stomach 
and the tying of the vascular pedicles. With regard to the progress of the patient 
after operation, there is also no question; he has every chance of being definitely 
cured of his ulcer. 

Results. The results are excellent. Having performed 116 gastrectomies for 
perforated ulcers I have lost only 4 patients (mortality, 3.4 per cent). Moreover, 
all the patients have been well since operation. No attention has been paid to 
the time of the perforation. The sooner the patient can be operated on, the better; 
but time is far from having the importance it had formerly. For instance, a few 
years ago | operated on a man eighteen hours after a perforation. He was 45 
years old, and had suffered for many years from a duodenal ulcer; the previous 
few months his symptoms had been greatly intensified. The evening before the 
operation he had suddenly been seized with a very acute pain. Thinking it was 
of the usual variety, only increased, he ate some soup and spinach, hoping he 
would be better; then he went to bed. He had a very bad night. Next morning, 
he tried in vain to get in contact with me and finally he arrived in my hospital 
in the middle of the afternoon. He had all signs of an acute perforation and I 
operated on him immediately. There was a large amount of liquid in the abdo- 
men, and also the soup and spinach he had eaten the night before. There was 
an old duodenal ulcer with marked stenosis and a big perforation on the anterior 
side of the antrum. I performed an extensive gastrectomy. Then the peritoneum 
was cleaned very carefully and all the liquid, soup and spinach removed. A com- 
plete closure of the high midline incision was made and a small drain was put in 
the Douglas pouch by means of a small suprapubic incision. This patient got 
along perfectly well and was discharged from the hospital ten days later. 

Certain conditions are necessary to get good results in such operations and 
the most important is that the surgeon must be well trained in gastric surgery 
and able to perform a good resection in a rather short time; good anesthesia 
and careful postoperative treatment are also important factors. I always use 
general anesthesia, with induction by intravenous Pentothal, followed by cyclo- 
propane-oxygen. If the surgeon is not sure of his technic, he should perform a more 
limited procedure, such as a simple suture. 

Drainage. It is not necessary to drain if the perforation is recent (let us say 
six hours), for the gastric juice is both aseptic and antiseptic. After cleaning 
the peritoneum carefully, the abdomen may be closed without any fear. If the 
operation is performed late, or if there is a large quantity of liquid in the ab- 
domen, it is preferable to drain. In such cases one should use a small metallic 
suction drain of the Babcock type, inserted into the abdomen through a small 
suprapubic incision. It should be left in place as long as a noticeable quantity of 
liquid comes out with the suction. 

Postoperative treatment. In all these cases the use of antibiotics is a good pre- 
caution. A suction tube in the stomach is not used routinely after gastrectomy, 
but only in the rare instances in which the patient vomits after the operation. 
Technic. There are some features of the technic of gastrectomy which should 
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be pointed out. The opening is always an upper midline incision. A special self- 
retaining retractor is put in place, with a special valve for keeping the liver out 
of the way. The gastrectomy is a 34 resection of the stomach and it is achieved 
with an Hoffmeister antecolic type of anastomosis. There are two essential special 
procedures: 

1. The closure of the duodenum must be absolutely secure. For more than 
twenty-five years I have used a suture with five layers of inverting purse strings, 
with cotton or linen thread (in more than 2,000 gastrectomies, there has never 
been a duodenal fistula). 

2. The method of suturing for the closure of the stomach and for the anasto- 
mosis is of the greatest importance. I never use an inverting suture, but rather 
make two layers—one involving only the mucosa, and the other, the muscle and 
the serosa. This results in an edge-to-edge suture which provides a stoma which 
is immediately wide open, permeable, and with no danger of bleeding (even 
without special hemostasis of the gastric or intestinal walls). Moreover, there is 
no dead space between the two layers and thus little likelihood of local infection, 
All the sutures are continuous, of plain catgut, made with straight atraumatic 
needles. The abdominal wall is closed with one layer of buried interrupted sutures 
of stainless steel wire. 


SUMMARY 


There are several treatments for acute perforations of the stomach or du- 
odenum: 

1. Medical treatment (continuous suction of the stomach), which is effective, 
but blind. In most instances it will not cure the ulcer. It must, therefore, be ap- 
plied in only very few selected cases. 

2. Suture. This is a good surgical method of treatment, sometimes very easy 
and sometimes very difficult, which may often require a secondary gastrectomy. 

3. Immediate gastrectomy. This is the best operation, and will cure the 
patient. 

My ideas may seem a little revolutionary to many surgeons, but if they will 
give gastrectomy a trial in perforated ulcers, | am convinced that they will soon 
agree with me. 
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PRIMARY RESECTION OF THE COLON FOR CARCINOMA 


CHARLES B. RIPSTEIN, M.D. 


From the Department of Surgery, Maimonides Hospital, Brooklyn, N. Y., and the 
State University of New York, College of Medicine at New York, N.Y. 


In the pre-antibiotic era, surgery of the colon was extremely hazardous be- 
cause of the high incidence of infection with organisms contained in the feces. 
Most operations were designed to avoid contamination of the peritoneal cavity 
and radical tumor excision was of secondary importance. This attitude was 
reflected in the popularity of various exteriorization procedures. An attempt 
was later made to avoid the inadequate resections and multiple operations ne- 
cessitated by these procedures, by the use of closed anastomoses and a great 
variety of techniques were reported, none of which was wholly satisfactory. 
More recently, antibiotics have made it possible to reduce the bacterial flora 
of the colon to a low level and this has resulted in a change of philosophy con- 
cerning colon resection. It is now feasible to perform primary resection of the 
colon with open end-to-end anastomosis of the bowel in all nonobstructing le- 
sions. In the presence of obstruction, resection of the colon can be carried out in 
similar fashion after preliminary decompression. The advantages of this are 
several. First, a more adequate resection can be performed and a better survival 
rate obtained. Second, multiple operations are avoided. Third, the open tech- 
nique permits more accurate anastomosis and avoids leakage and stricture 
formation. Our experience indicates that these advantages can be obtained with 
a lower mortality and less morbidity than was previously reported with exteriori- 
zation procedures. 


Technical considerations 

Preoperative management attempts to restore the patient’s general condition 
to as near normal as possible and to obtain a sterile empty colon. Many of these 
individuals are undernourished and repeated transfusions of whole blood are 
necessary to restore the hemoglobin level. A low-residue diet is given for from 
five to six days and a liquid diet for forty-eight hours before operation. The 
bowel is emptied by laxatives nightly for five days and by enemas daily for 
three days prior to surgery. It is essential to get the bowel as empty as possible 
and such a vigorous cleansing regimen is the only way in which this can be ac- 
complished. 

The best means of antibiotic preparation of the colon is still somewhat con- 
troversial. Sulfathalidine and Sulfasuxidine are effective agents but we prefer 
oral aureomycin or terramycin in a dosage of 500 mg. every six hours for three 
days. More recently, neomycin has been used in about half this dosage. We have 
learned to avoid enteric coated tablets because of their variable absorption. 
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On several occasions we have recovered the intact tablets from the colon at 
operation. 
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Fra. 1. 


Prepared in this manner, patients have come to operation with a clean empty 
colon; this has made resection easy and has assured a smooth postoperative 
course. The technique of operation has become standardized and is outlined in 
Figure 1. It is most important to resect an adequate length of colon and of node- 
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bearing mesentery. The anastomosis must be carefully performed without ten- 
sion, using meticulous technique and interrupted silk sutures. 

Postoperative care involves intestinal intubation and constant suction until 
bowel sounds are heard, (usually from forty-eight to seventy-two hours), then 
a gradually increasing diet. Penicillin and streptomycin are given by intramuscu- 
lar injection until the tube is removed and then oral aureomycin is substituted 
and continued for one week. Sutures are removed on the eighth postoperative 
day and the patient is discharged on the tenth day. 


Results of primary resection of the colon 


In the past three years (1950-1952 inclusive) 254 patients have been subjected 
to resection of the colon at Maimonides Hospital. These operations have been 
carried out by members of the attending and resident staff. There have been 11 
postoperative deaths, a mortality of 4 per cent. 

The incidence of complications has been minimal. These complications may 
be divided into two groups, |) those of a general nature not directly attributable 
to the operation of colon resection, and 2) those of local nature. 


General Complications No. of Cases 
Pulmonary atelectasis 2 
Pulmonary embolus 2 
Cardiac—coronary thrombosis 3 
Urinary —cystitis 10 
Thrombophlebitis 12 
Cerebral vascular accident 2 
Miscellaneous—parotitis l 

Local Complications 
Wound infection 6 
Wound dehiscence 2 
Fecal fistula 5 
Local abscess 5 
Peritonitis ‘ 
Obstruction 1 


When it is recalled that the majority of these patients were in the sixth and 
seventh decades it becomes apparent that under proper conditions, resection 
of the colon is no more dangerous than any other major intra-abdominal pro- 
cedure. In a personal series of 100 consecutive resections there has been no mor- 
tality and minimum morbidity. 


SUMMARY AND CONCLUSIONS 


1. The use of antibiotics to sterilize the large bowel contents has changed the 
philosophy of colon resection. 

2. Multiple-stage exteriorization procedures and closed anastomosis tech- 
niques have become unnecessary, and primary resection with open anastomosis 
has become the operation of choice. 

3. A series of 254 colon resections has been carried out with an operative 
mortality of 4 per cent. This compares favorably with the mortality of other 
major procedures in which the colon is not involved. 








RESULTS IN TREATMENT OF CANCER OF THE BREAST 


kk. KIP ROBINSON, M.D.* 
Kansas City, Missouri 


We have had occasion recently to analyze the results of a follow-up study of 
a series of patients with cancer of the breast, treated in our Clinic at the Kansas 
City General Hospital. From this survey we have come to certain conclusions, 
Some have been previously reported by other writers on the subject, and some 
have not been emphasized. The fact that our cases were operated on by several 
different surgeons makes a difference in a report such as this, because various 
factors enter the picture. However, we believe the study has been of great value, 

The series reported here consists of 116 patients, of whom all but 2 have been 
followed. We consider this a tribute to our social service department, considering 
the fact that the patients were all charity cases. There have been over 250 cases 
of breast cancer seen in the breast clinic during the past ten years. Many re- 
ceived their primary surgery elsewhere and came to us for postoperative x-ray 
therapy, and therefore are not included in this survey. Of the 116 patients, 39 
(34 per cent) are alive, 75 (65 per cent) are dead, and 2 are missing. 

In this series, 112 of our cases were in women and 4 were in men, which com- 
pares with statistics from most clinics. The oldest patient was 90 and the young- 
est 24. The average age was 58, which is higher than usual. The reason for this 
may lie in the fact that all of our cases were in charity patients. Their I.Q. may 
not be as great as that of private patients, and they have a tendency to delay 
seeking medical attention. By the same token, 69 (59 per cent) of our patients 
presented themselves to us for the first time already having metastasis in the 
glands of the axilla. Only 47 (41 per cent) came in without metastasis. This is 
the sad part of their ignorance and delay, because obviously the curability in 
the first group is much less than in the latter. This large percentage of cases with 
gland metastasis is far higher than in our experience with private patients. 

Simmons, Taylor and Adams (1) reported from the Massachusetts General 
Hospital that 66 per cent of the charity patients but only 49 per cent of the 
private patients came in with palpable glands. Harrington (2) at the Mayo 
Clinic reported that 65 per cent of his patients had palpable glands, but he 
further pointed out a very significant finding. When the glands were removed 
and examined microscopically, only 33 per cent of them showed cancer. On the 
other hand, 29 per cent of his patients had lymph nodes which were not enlarged 
or palpable, yet they showed cancer upon microscopic examination. Haagensen 
(3) found that 44 per cent of his patients had glands which showed metastases 
microscopically, even though the nodes were not enlarged to the examiner's 
finger. 

It is our policy to perform a radical mastectomy, after having established the 
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diagnosis by a frozen-section biopsy at the operating table, on all patients who 
are physically able to stand the operation. Then we give postoperative x-ray 
therapy io only those who show cancer in the glands of the axilla by microscopic 
study. Three of our patients were too old or too weak for radical mastectomy, 
and therefore had only a simple mastectomy. In 9 the disease was considered too 
advanced for any surgery; palliative radiation therapy alone was used, either 
in the form of x-ray or radium needle implantation. Most of these 9 patients 
received benefit for a short time, but all are dead now. The remaining 104 pa- 
tients had a radical mastectomy. 

Forty-seven of our cases received postoperative x-ray therapy following a radi- 
cal mastectomy, but 59 received no postoperative radiation. This means that 
several patients who had glands which showed cancer microscopically did not 
receive such therapy. Some of them did not return until a year or more after 
surgery and therefore were not considered candidates for x-ray, since we believe 
that if the treatment is to be given, it should be started as soon as the wound 
has healed. 

Harrington (2) in reviewing a very large series of cases, concluded that post- 
operative radiation is useless in cases with no metastasis in the axilla. This is 
generally accepted and proven by most large clinics. The five-year survival rate 
with surgery alone is just as good, if not better, than when postoperative radia- 
tion has been used. On the other hand, it has been found that in patients with 
very anaplastic tumors (radio-sensitive, with axillary involvement) more are 
living among those who have had postoperative radiation than among those 
who have not. 

Anschutz and Helman (4) reported 35 per cent of their patients alive five 
years after surgery alone and 57 per cent alive after surgery plus postoperative 
x-ray treatment. Buchholz (4) reported 47 per cent after surgery alone and 72 
per cent after surgery and x-ray. Pfahler (4) reported 22 and 26 per cent, respec- 
tively, under the same circumstances. 

At the present time, with our short series of cases, we lean toward postopera- 
tive radiatio . because there are more patients living (seven) among those who 
had nodal metastasis and had radiation than among those who had surgery 
alone (five). We are familiar with the various arguments, pro and con, on this 
subject. We have reviewed reports from various clinics that advocate simple 
mastectomy alone, the theory being that if there is already metastasis to the 
lymph nodes, it is too late to cure the patient, because more remote metastasis 
has taken place. We cannot subscribe to this program because we have many 
patients who showed metastatic tissue in glands removed from the axillary fossa 
and who are alive years after a radical dissection. Had not this radical dissection 
been carried out, cancer would have been left behind. Our series shows 12 such 
patients (10 per cent) alive now, whereas 27 patients (23 per cent) are alive who 
did not have metastasis in the axilla. 

One of the amazing things about carcinoma of the breast is the fact that it 
will lie dormant, sometimes for years after surgery and then recur in the bones or 
elsewhere. We saw a patient recently who had been operated on twenty-two 
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years before by one of our fine surgeons and came to us with metastasis in the 
spine and long bones. Biopsy revealed the cell type to be that of breast carej- 
noma. In this survey we have | patient who died of this disease thirteen years 
after surgery, and another fifteen years after. We have 1 patient alive at this 
time, thirteen years later, but suffering from skeletal metastasis. It shows the 
futility of reporting five-year “cures”, because at the end of ten years about 
50 per cent of the victims will succumb to the disease. The average length of life 
after surgery in our patients without metastasis in the axilla was 4.6 years, and that 
of the patients with metastasis was 3.8 years. Seven of our deaths were due to 
other conditions than the original cancer and therefore could be removed from 
the total figure for end results. 

This survey is a preliminary one, in that many of these cases have been treated 
only in the last two or three years. We have made no attempt at reporting five- 
year or ten-year survivals at this time because the series is too small and too 
recent. We expect to make such an analysis in another year or two. 

One of the unfortunate sequelae of therapy for cancer of the breast is the 
swollen arm. It occurs in a certain percentage of cases and there isn’t much that 
ean be done about it. It is nearly always lymphatic rather than venous edema, 
except in cases which show metastasis and compression of axillary or subclavian 
veins. It is to be expected in nearly all patients who have a thorough axillary 
clean-out. (Wound infection is also considered an etiologic factor in producing 
the edema.) It often is not disabling, and certainly a live, cured cancer patient 
with a swollen arm is better than a dead one without a swollen arm. However, 
we have seen some patients whose life was intolerable. In one instance we had to 
perform a supracondylar disarticulation of the shoulder, because of the serious- 
ness of the edema. 

Treves (5) states that there is some degree of swelling in about 70 per cent of 
cases. McDonald (6) says that the incidence is 40-50 per cent. Holman ef al. 
(7) found no swelling in 28 per cent, up to 3 cm. in 25 per cent, 3-5 em. in 37 
per cent and over 6 cm. in 9 per cent. Most of the reports do not indicate 
whether irradiation was given. 

Doland (8) says there is no relation between the presence of metastasis in 
lymph nodes and swelling of the arm. He found just as many cases of swollen 
arm in the group without metastasis. He states, however, that those “‘experienc- 
ing the greatest amount of swelling were those who received the highest dosages 
of x-ray therapy.” 

Holman et al. (7) reported that 66 per cent of swollen-arm cases showed 
metastasis, and 71 per cent did not. Of those cases receiving x-ray therapy 74 
per cent had some edema and 11 (17 per cent) of these had marked swelling. 
“On the contrary, in cases not given roentgenotherapy not one developed marked 
swelling; 74% of those irradiated had it and 63% of those not irradiated devel- 
oped it.”” However, 93 per cent of his patients in whom wound infection developed 
showed swelling. 

Our figures do not agree with the experiences of Doland and of Holman. We 
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had twice as many swollen arms in the patients who had lymph node metastasis 
than in those who did not. 

Recently we had a woman who had a recurrence in the axilla after a radical 
resection. We operated on her again and found it necessary to resect a portion 
of the axillary vein in order to remove the cancer. To our surprise and pleasure, 
we found that she did not have the slightest swelling of the arm postoperatively. 
This makes us believe all the more that the edema in these cases is lymphatic 
rather than venous. 

We have tried to analyze our cases and determine which ones are more apt 
to get a swollen arm. There were 30 (26 per cent) such cases in our series, all of 
whom had a radical mastectomy. This edema does not occur following a simple 
mastectomy. Of the 30 cases, 19 had received postoperative radiation and 11 
had not. Furthermore, 20 of the cases showed metastasis in the axilla and 10 did 
not. Therefore, we may assume that postoperative radiation is a contributing 
factor to the development of a swollen arm. But since the edema occurred in 11 
of our patients, even though they had no x-ray therapy, it is certainly not the 
only factor. In spite of the incidence of swollen arms, we shall continue to per- 
form a radical mastectomy followed by postoperative x-ray therapy in cases 
with lymph node metastasis. We believe more patients can be cured by this com- 
bination. The edema was serious enough to interfere with work or household 
duties in less than one fourth of the cases. 

We have abandoned preoperative radiation therapy, except in an occasional 
isolated case in which the lesion has been considered inoperable because of fixa- 
tion to the chest wall. After radiation, it was sometimes found that the lesion 
was smaller and mobile, so that surgery could be performed. 

Hormonal therapy is used in all of our recurrent cases with bony or soft tissue 
metastasis. This is given, as a rule, after the maximum dosage of x-ray therapy 
has been administered. In several patients there has been dramatic palliative 
relief. Some had been bed-ridden and receiving large doses of opiates; they have 
had almost complete subjective improvement, for a few months at least. We 
are convinced that we have prolonged life considerably in many individuals. 

The vounger patients are given testosterone in a dose of 50 milligrams three 
times a week for two to three months. The undesirable effects of edema and 
masculinizing action have been minimal and the therapy had to be stopped in 
only 2 cases. 

Patients past the menopause are given diethylstilbestrol in a dose of 5 milli- 
grams three times a day for approximately two to three months. We have not 
had as good results in these cases as in the androgen group. Vaginal bleeding 
occurs in about one third of the patients. 

Interest in the hormonal treatment of advanced breast carcinoma led to the 
formation of a Subcommittee of the Therapeutic Trials Committee of the Ameri- 
can Medical Association in 1947. Many clinics throughout the country cooper- 
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ated by sending in their results. Consequently 750 case reports were gathered 
together recently and studied. It was found that during estrogen therapy there 
was subjective improvement in 62 per cent of the patients, objective improve- 
ment of soft tissue metastases in 27 per cent, and of bone metastases in 17 per- 
cent. During therapy with testosterone propionate the corresponding figures 
were 58, 56, and 18 per cent. About 20 per cent of both groups were benefited for 
from nine to twelve months and then succumbed to the disease. 

The mechanism of the benefit from hormonal therapy is not understood, but 
the fact that it helps at all is encouraging. The biochemical action possibly 
presages some phenomenon that may some day give a clue to the mystery of 
cancer, 


SUMMARY 


The high incidence of lymph node metastasis in cases of breast cancer shows 
the need for continued education through the American Cancer Society and 
other means to encourage women to present themselves to their doctor before 
metastasis has occurred. The findings of several observers concerning the pres- 
ence of cancer in supposedly nonpalpable nodes emphasizes the importance of 
a radical mastectomy as against a simple mastectomy. 

The proper treatment for carcinoma of the breast is a radical mastectomy, 
followed by postoperative x-ray therapy if there is lymph node metastasis. 
Our series substantiates the wisdom of this procedure and reports from other 
clinics agree with this conclusion. 

The swollen arm is evidently more common following radical mastectomy 
plus postoperative x-ray therapy. In our series it was twice as frequent in the 
irradiated cases. However, less than one fourth of these patients are incapaci- 
tated, and the condition should not deter us from using x-ray therapy. 

Hormonal treatment has a definite place in palliative care of advanced carci- 
noma of the breast. Testosterone should be given to the younger patients and 
estrogens to those over 60. This therapy relieves pain and prolongs life in many 


cases. 
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ANESTHESIA IN THE OLDER AGE GROUP 
JOHN E. OSBORN, M.D. 


From the Section of Anesthesiology and Intravenous Therapy, Mayo Clinic, 
Rochester, Minnesota 


The anesthesiologist, rather than the agent he chooses to use, is probably 
the most important factor in the conduct of the anesthesia for the geriatric 
patient. A skilled anesthesiologist should be able to administer any one of several 
different agents with equally good results. Those persons who are less skilled, 
or administer anesthesia only occasionally, should select the agent with which 
they are most familiar. It would be unfair to the patient who falls into this age 
category to try a new or unfamiliar agent simply because it has been recom- 
mended by someone else as the agent of choice. 

It should be remembered that the geriatric patient may have or probably 
has one or more degenerative pathologic processes that have altered his normal 
physiology. Often there are drastic changes in the cardiovascular system that 
will have a definite bearing on the conduct of the anesthesia. Such things as 
narrowing and sclerosis of the blood vessels, cardiac enlargement and irregulari- 
ties, hypertension with its various sequelae and decrease in the plasma volume 
will cause the anesthesiologist grave concern. Frequently the respiratory system 
shows the changes of time with loss of elasticity of the pulmonary tissue, result- 
ing in emphysema. Also, the thoracic cage may be fixed and rigid. The metabolic 
rate of these patients is generally slower than that of younger patients and all 
too often the hepatic and renal systems have been affected by the wearing process 
of aging. 

It is important that these patients who are coming to operation and who 
may present poor risks, should have the benefit of consultation of not only the 
surgeon and internist, but also the anesthesiologist. Only in this way can each 
understand the problems of the other and together they will be able to decide 
the best and proper method to chart the course of the patient. It is the duty of 
the anesthesiologist to familiarize himself completely with the history, physical 
findings and laboratory data. One of his most important duties will be to deter- 
mine the cardiac and pulmonary reserves of this patient as closely as possible. 
Only by fulfilling these requirements will he be able to anticipate and handle 
properly the difficulties that may be encountered during the course of the anes- 
thesia. It is also the responsibility of the anesthesiologist to allay the fears of 
the patient. How frequently we hear the patient say that the thought of the 
operation does not disturb him, but that he has a deathly fear of the anesthetic. 
A few direct and considerate words of explanation of what he can expect in the 
way of anesthesia and why the choice will be the best for him, will invariably 
put the patient at ease. The patient should also be reassured that his age is not 
against him and that his anesthesia will be no more troublesome or difficult 
than that experienced by a younger person. 


Received for publication June 6, 1953. 


648 








rev 
the 
cet 
by 
opt 
op 
It 

bet 
of | 


me 


wil 
pa 
col 
ga 
po 


vo 


ph 
ba 
dr 
tic 
th 
of 
ba 
gr 


sk 
dr 
ar 
th 
he 
be 
gi 


be 


ar 
gi 
of 
th 
fo 








ably 
atric 
“eral 
lled, 
hich 

age 
‘om- 


ably 
‘mal 
that 
S as 
lari- 
ume 
tem 
sult- 
olic 
1 all 


Cess 


who 
the 
ach 
cide 
y of 
‘ical 
ter- 
ble. 
idle 


nes- 


the 
tic. 
the 
bly 
not 
ult 








ANESTHESIA IN THE OLDER AGE GROUP 649 


Frequently the findings on physical examination and the laboratory data will 
reveal that the patient’s fluid and electrolytes are in imbalance. If time permits, 
these should be adequately corrected before he is submitted to a surgical pro- 
cedure. If the levels of plasma proteins are low, these also should be corrected 
by adequate therapy. Not infrequently these patients must have immediate 
operation, but none need be so urgent that the patient should be brought to the 
operating room in shock, with no replacement therapy having been attempted. 
It should be kept in mind that when an emergency procedure is contemplated, 
because of an accident or acute catastrophe, the patient’s stomach may be full 
of food. In attempting to decide whether or not enough time has elapsed between 
mealtime and time of operation, the critical information that should be obtained 
is the interval between mealtime and the precipitating incident. The stomach 
will not empty its contents readily if the patient is in pain. It is possible that the 
patient has a full stomach, even though several hours have elapsed. It is, of 
course, fruitless to attempt to wash out the patient’s stomach by means of a 
gastric tube; food particles will not be removed by this procedure. The only 
possible good that it may do is to cause the patient to gag enough so that he will 
vomit the stomach contents. 


PREMEDICATION 


Because of the low metabolic rate and changes in the cerebral circulation, 
plus changes in the organs that normally detoxicate and excrete the opiates and 
barbiturates, geriatric patients are intolerant to the average doses of these 
drugs. The opiates and barbiturates seem to depress these people out of propor- 
tion to the dosage given. Minimal sedation should always be the rule rather 
than the exception. No more than 4 grain (0.008 Gm.) of morphine or 50 mg. 
of Demerol should be ordered. The dosage of the intermediate, or short-acting, 
barbiturates should not exceed 34 to 1 grain (0.05 to 0.065 Gm.). Atropine 459 
grain (0.00043 Gm.) is the drug of choice, rather than scopolamine, which often 
has an adverse psychic stimulating effect. 

It is often advantageous to give the morphine and atropine intravenously — 
slowly, because of the slow absorption by patients of this age group when the 
drugs are given subcutaneously (1). If the preoperative morphine and atropine 
are to be given subcutaneously, then at least one hour should elapse between 
their injection and the operation. The barbiturate should be given at least one- 
half hour before the subcutaneously administered pre-anesthetic sedation. If, 
because of the patient’s condition, there is any question as to the feasibility of 
giving the preoperative medication, it should be omitted and only atropine need 
be given. 

The anesthetic procedure that is best for the patient is generally best for the 
anesthesiologist and the surgeon. The anesthetic chosen should be the one 
giving the patient the least discomfort with the maximum of safety. The needs 
of the surgeon, of course, must be of prime consideration, but in this age group 
the tone of the muscles is not as sharp as in the younger age groups and there- 
fore relaxation is not a prominent factor. 
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No matter what agent or procedure is chosen, skill and vigilance must be 
constantly exercised to prevent the patient from leaving his normal physiologic 
boundaries. Administration of the anesthetic must be so conducted that wide 
variations in the depth of anesthesia are not found. Fluids and blood must be 
used judiciously so that neither overloading of the circulatory system, nor 
drastic reductions in blood pressure are encountered. Drugs that have a dele- 
terious effect on known damaged organs should be strictly avoided. 


ANESTHESIA 


Persons in this age group are dramatically intolerant to hypoxia. The anes- 
thesiologist who allows his patient to become suboxygenated, through either an 
obstructed airway or insufficient oxygen in the anesthetic mixture, is guilty of 
gross neglect. If a patent airway is difficult or impossible to maintain, then 
intubation of the trachea is a necessity. Oxygen should never constitute less 
than 20 per cent of the anesthetic mixture, and higher concentrations are safer 
for the patient. . 

Nitrous oxide is well tolerated by this age group for procedures needing neither 
muscular relaxation, nor deep anesthesia. Care must be used in administering 
nitrous oxide in order to insure an adequate supply of oxygen. 

Ethylene is also well tolerated by these patients if care is utilized in maintain- 
ing normal oxygenation. Ethylene has the advantage of having no deleterious 
effect on the vital organs but has the disadvantage of being highly explosive. 

Cyclopropane is a potent agent that allows high concentrations of oxygen to 
be used. Deep anesthesia can be brought about rapidly and easily, and care 
must be exercised to prevent such an occurrence. Although cyclopropane is 
generally well tolerated by these patients, it has the disadvantage that not in- 
frequently it will produce cardiac irregularities which may prove disastrous. It 
also has the disadvantage that frequently the patients will exhibit hypotension 
postoperatively, which is probably due to release of excess carbon dioxide built 
up during the course of administration of the anesthetic. Like ethylene, cyclo- 
propane-oxygen mixtures are highly explosive and extreme caution must be 
used to eliminate any igniting factor. 

Ether, although it does cause minor metabolic changes, is still far less harmful 
than it is considered to be. As with cyclopropane, high concentrations of oxygen 
can be employed and likewise it is a highly explosive agent. If drop ether is to be 
used, a source of oxygen should be placed under the mask. If this precaution is 
not taken, the patient is jeopardized by a low oxygen supply (2). 

Pentothal sodium is well tolerated by this age group when it is given in small, 
divided doses. My colleagues and I have found clinically that pentothal is abso- 
lutely contraindicated for those patients exhibiting dyspnea or orthopnea on 4 
cardiac basis. It may be relatively contraindicated in bronchial asthma, espe- 
cially if curare is used as a relaxing agent, because of the danger of severe bron- 
chial spasm. Pentothal is especially adaptable when used with one of the muscle- 
relaxing agents. If nitrous oxide-oxygen is used in conjunction, a smaller total 
dose of pentothal will be needed. 
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For those cases needing relaxation, one of the muscle-relaxing drugs should 
be utilized. Deep anesthesia resulting in muscle relaxation should not be the 
answer, because of the concomitant hazard that it brings to the patient. We have 
found that d-tubocurarine and succinylcholine are safe and effective if their 
administration is not carried to the point of respiratory depression. 

Refrigeration anesthesia, or crymo-anesthesia, may be utilized for amputa- 
tion of the lower limbs with a certain degree of safety. The disadvantage of this 
method is that the procedure is time-consuming and there is a possible hazard 
of thermal injury to the tissues with subsequent breakdown and slough. If a 
tourniquet is used, there is the additional danger of further damage to affected 
blood vessels (3). 

Because of the danger of already damaged kidneys or liver, Avertin probably 
does not play an important role in anesthesia for this age group (4). 

Because geriatric patients frequently have a high threshold to pain, they 
become excellent candidates for local anesthesia. Probably any operation that 
a surgeon can devise may be performed under local anesthesia, if enough care 
and time are taken to place the anesthetic agent properly. Infiltration and block 
anesthesia are well tolerated if minimal concentrations and amounts of the 
agent are used. 

Spinal anesthesia has a place in the armamentarium of the anesthesiologist, 
if the anesthetic agent is kept below the ninth and tenth thoracic segments. We 
have found that low spinal anesthesia is well tolerated in this age group, espe- 
cially for transurethral resection of the prostate and orthopedic procedures of 
the lower extremities. A surprisingly small dose of the agent is required for older 
persons and care should be taken to avoid overdosage. If signs of hypotension 
appear, measures to correct the hypotension should be instituted immediately. 
Some anesthesiologists have found that continuous, or fractional, spinal anes- 
thesia, when administered in small doses, gives excellent results for operations 
on the upper part of the abdomen (5). 

When any lengthy or major surgical procedure is anticipated for these pa- 
tients, we feel that a command of the supportive and replacement therapy must 
be present before the operation is begun. This means that at least one or more 
large-caliber needles (15-gauge) must be in place and easily accessible. Only 
by this means can administration of fluids, blood or blood substitutes be im- 
mediately started if the situation warrants it. We feel very strongly that blood 
replacement should be instituted at the time the blood is lost. Blood loss is 
poorly tolerated by these patients because of the loss of their compensatory 
mechanism to hypotension or shock, or both. Care must be taken not to overload 
or embarrass the cardiovascular system, but generally the estimation of the 
amount of blood loss is less than calculated. 

At the end of the operation a careful pharyngeal, tracheal or tracheobronchial 
cleansing, or all three, should be carried out if indicated. The patient should 
be awake shortly after leaving the operating room, so that he can be encouraged 
to cough and carry out deep breathing exercises. He should be encouraged to 
move about in bed and then be out of bed as soon as possible. Only in this way 
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can one hope to prevent respiratory and vascular complications. If the patient 
is experiencing severe pain postoperatively, small, well-placed doses of the opiates 
may be used. Intravenous administration of alcohol or procaine may be used to 
advantage in controlling pain. Nerve blocks for postoperative pain can also be 
used—especially intercostal nerve blocks—to insure free, painless movement of 
the thoracic cage. 


SUMMARY 


For geriatric patients, the combination of well-chosen, well-handled anesthesia 
and supportive therapy, plus speed and careful tissue manipulation by the sur- 
geon, will insure an uneventful operation and a smooth postoperative convales- 
cence. Thoughtful consideration and kindness to these people is paramount, 
because the anxiety that they undergo, knowing their age limitations and the 
pathologic complications that they have previously experienced, is an additional 
burden. 
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RATIONALE OF IMMEDIATE FIXATION OF FRACTURES ABOUT 
THE HIP IN ELDERLY PATIENTS* 


DAVID M. BOSWORTH, M.D. ano J. WILLIAM FIELDING, M.D. 
From the Orthopedic Service of St. Luke’s Hospital, New York, N.Y. 


The advent of the use of the three-flanged nail as suggested by Smith-Peter- 
sen (1) in 1931 for internal fixation of fractures of the neck of the femur marks 
an historical landmark in the treatment of such lesions. Although slow to be 
accepted by the profession, because of the technical difficulties involved and the 
percentage of discouraging end-results at first obtained, this method of fixation 
gradually gained favor and has become widely used. Based on this simple three- 
flanged nail for intracapsular fractures of the neck of the femur, Jewett (2) 
soon developed the internal prosthesis bearing his name (Jewett nail). This 
represents essentially the three-flanged nail with a plate attached at an angle 
for fixation to the femoral shaft. With the advent of these two nails our arma- 
mentarium for fixation of fractures of the upper femur was almost complete. 
One further instrument was developed by Blount (3) and modified by the author 
(4) for use in cases in which considerable reduction in coxa vara of the upper 
femur is necessary. This instrument, termed a blade-plate by Blount, tended to 
slice laterally through the head of the femur. Therefore, a fin, or third flange, was 
added to the under surface at the distal end. Thereupon its action became that 
of a mechanical spline. This permits endwise motion of the fragments (7.e., 
coaptation) but prevents rotation or lateral motion thereof. In certain instances 
the malleable blade-plate is essential. At other times the spline is required. This 
spline is essentially the three-flanged nail of Smith-Petersen with the plate of 
Jewett added, both being in the same straight line, instead of at an angle. An 
instance of its use is in carrying out the Dickson (5) hexagonal osteotomy. 

All three bits of apparatus go back to the original principle of the three-flanged 
nail of Smith-Petersen. All provide for advancing coaptation of fractured sur- 
faces without rotation or lateral motion of the fragments. Plain nails, wires, 
pins, screws, bolts and screw-bolts, with and without springs to produce coapta- 
tion of fragments, have in turn been used for internal fixation. None has stood 
the test of time as well as the three-flanged nail. 

Gradually, resistance to the use of internal fixation of these fractures, ranging 
from caustic comment to bitter opposition, has evaporated. For fractured necks 
of the femur, internal fixation has been universally accepted; for the trochanteric 
fracture it is conceded as a great advance in treatment; for the subtrochanteric 
fracture it is often essential. 

This audience, dealing with the problems of the aged patient, undoubtedly 
agrees, or should agree, with the principle of internal fixation of such fractures. 


Received for publication May 30, 1953. 
* Read at the Annual Meeting of the American Geriatrics Society, New York, May 
28-30, 1953. 
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This paper is not written in an effort to persuade the physician to discard go- 
called conservative measures in favor of surgical internal fixation. If one will 
review the title of the paper, it is directed toward the rationale of the immediate 
fixation of such fractures! 


THE PROBLEM 


For the purposes of this discussion subtrochanteric fractures, which oceur 
more rarely than the other two types and frequently among younger aged groups, 
can be discarded. It is well realized that intracapsular fractures of the neck of 
the femur occur most frequently among the aged. In our rather large series at 
St. Luke’s Hospital the average age was approximately 65 years. It is not well 
realized that intertrochanteric fractures occur in an age group even ten years 
older than this. The average age of the patients with trochanteric fractures was 
above 75 years. For those of us whose surgical experience extends back into the 
years before 1931, the impression continues strongly that the intracapsular 
fracture is a serious injury and the trochanteric fracture, relatively benign. This 
impression undoubtedly arose because of nonunions resulting from intracapsular 
fractures, and the total disregard of the percentage of complications and mor- 
tality of the intertrochanteric fractures in view of their known tendency to 
unite if the patients survive. When conservative, nonoperative treatment was 
the only means at our disposal, before the advent of the three-flanged nail, there 
was good reason for this feeling. A critical review (6) of patients with intracapsu- 
lar fractures between the years 1930 and 1935, treated at St. Luke’s, disclosed 
that only 19 of 50 patients secured bony union, and that only in those fractures 
never displaced were there good results. Immediate mortality directly counected 
with the intracapsular fracture was 19 per cent. A comparable study of inter- 
trochanteric fracture patients, however, showed that the mortality within the 
first year under so-called conservative treatment was 36 per cent. The mortality 
of both types of fracture has been considerably reduced following the use of the 
Smith-Petersen three-flanged nail and the Jewett nail for internal fixation. A 
comparison of the mortality figures clearly indicates the serious nature of the 
trochanteric fracture. Reduction in mortality indicates the necessity of internal 
fixation. The age of the patients indicates that there are not many more years 
of life expectancy and bespeaks urgency of fixation, relief of pain, and mobiliza- 
tion. 

Even though intracapsular fractures usually occur by indirect violence (the 
head of the femur twists off and the patient then falls), as contrasted with the 
direct and frequently severe trauma to the trochanteric region in fractures at 
that location, each type of lesion must be considered to comprise a severe in- 
jury. For this reason, immediacy of fixation is indicated. 

Since all of these patients are of an older age group, many other forms of 
pathologic conditions will be exhibited within their bodies aside from the frac- 
ture. Cardiac disease, diabetes, senile deterioration, renal disorders, arthritis, 
carcinoma, syphilis and many other conditions will be encountered. Life is en- 
dangered by the cumulative effect of the fracture on a patient of advanced years, 
when other pathologic states already exist. Speed in immobilizing the fracture, 
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and mobilizing the patient to permit treatment of other conditions which may 
be present, is essential. No patient’s general health is improved by long confine- 
ment in bed. Confinement of these aged, infirm and injured people for any con- 
siderable period is prejudicial not only to their lives but to their physical and 
mental status. Urgency for the repair and fixation of such lesions is such as to 
be comparable to that indicated for another condition at the other extreme of 
existence —if the best time to manipulate and treat a club foot could be said to 
be during presentation of the feet in a breech delivery. We have often thought 
that it would be a wonderful thing if one could be holding a nail beneath these 
patients when they fall, so that nail insertion could take place at the same time 
that the fracture occurred! 

During the early period of acceptance of internal fixation for such fractures 
by the Orthopedic Service at St. Luke’s, we attempted to evaluate the patient 
as to cardiac or other reserve, and as an operative risk. On several occasions 
operation was delayed and occasionally even withheld, because of the poor gen- 
eral condition of the patient or the presence of an associated pathologic condi- 
tion. It did not take long to force us into the conclusion that a patient who ap- 
peared in extremis on admission, but lived twelve to fourteen days or longer 
thereafter, could have stood immediate surgical intervention with surgical 
fixation of the fracture. It is not just a cliché to state that elderly patients stand 
surgery well under modern anesthetics and supportive control. They do. Having 
applied internal fixation to over 350 intracapsular fractures of the neck of the 
femur and an even greater number of trochanteric fractures of the femur, and 
carried out end-result studies on both, we have been forced to the conclusion 
that unless a patient is actually dying at the time of admission, internal fixation 
should be supplied to such fractures. We have seen many instances in which the 
general condition of the patient was so bad, either from complicating cardiac 
or other disorders, or from delay before admission, that recovery seemed im- 
possible. These patients, following fixation of their fractures and no longer being 
confined to bed, reversed their downward trend and recovered. Elderly persons 
with such lesions could not be called good surgical risks, yet good risks they 
have proved to be. No longer should it be felt that he who decides to operate 
upon one of these patients to reduce and fix a fracture of the hip assumes a 
great responsibility for life or disability. Rather now let it be said that he who 
withholds his hand and refuses to so stabilize one of these lesions immediately 
(barring the presence of an evident moribund state) assumes this responsibility 
for life or death. Delay in fixation will only produce a patient further worn out 
with pain and fatigue, and an even poorer operative risk. Barring some unusual 
situation there is greater urgency for immediacy of action in the aged patient 
with such a fracture than in the treatment of any other injury they may be sub- 
ject to. 


GENERAL REMARKS 


I have not spoken perhaps enough of the advantages of internal fixation of 
both types of fracture, as compared with conservative treatment. The fact that 
Immediate mortality has been reduced has been mentioned. A situation almost 
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worse than death is the development of senile psychosis. Such a condition neces- 
sitates permanent confinement to a hospital or nursing home, with added ex- 
pense to the family and a hopeless existence for the patient. By internal fixation 
and rapid mobilization of the patient, this has been reduced to one sixth of what 
it was under conservative care. Decubitus ulcers and pressure sores, previously 
very common, now occur infrequently. Painful, stiff knee joints, ankle joints 
and tarsal joints are now rarely seen. The development of incontinence is in- 
frequent, and incontinence already present is relatively easily handled in the 
patient who may be transferred from bed to chair. For those of us who remember 
the days of so-called conservative care, either with traction or plaster fixation, 
a tremendous advance has been gained by internal fixation. 

So often before, these patients were not only unwelcome guests of the hospital 
but unwelcome entities to their families. The economic burden on both has been 
tremendously reduced. Instead of approximately 100 per cent nonunions or poor 
results obtained in displaced intracapsular fractures by nonoperative means, 
now 70 per cent unite and the patients recover. Instead of the three-month to 
five-month hospitalization and/or immobilization required for the trochanteric 
fractures, these patients are now mobilized and made ambulatory in a matter 
of two or three weeks, and most complications are avoided. Instead of separation 
from family and surroundings for many months, a rapid return to normal en- 
vironment is possible. Overall pain and suffering, both of mind and body, are 
greatly reduced. 


Since this great improvement depends upon the surgical and postoperative 
‘are, some details of such care must be provided. Without strict attention to 
these details the results will be poor and therefore the patient’s attending physi- 
cian will be much less prepared to accept immediate internal fixation. 


OPERATIVE DETAILS AND POSTOPERATIVE CARE 
Intracapsular fractures of the neck of the femur 


In nailing the intracapsular fracture of the neck of the femur the most im- 
portant single factor is accurate reduction (Fig. 1). One cannot expect a good 
result when the neck of the femur is placed on the side of the head and a nail 
driven across. It has been shown (7) that time for development of union depends 
upon the approximation of the fractured surfaces obtained. Accurate reduction 
should be gained by gentle manipulation if possible. Open reduction (8) has been 
shown to damage blood supply. Therefore a compromise must frequently be 
accepted between a fair position by closed manipulation and accurate position 
gained at open reduction. In the main, the best position obtainable by closed 
reduction should be accepted. Coxa valga with fair apposition is good. Coxa 
vara is always bad. Shearing stresses are at work in the latter situation which 
will almost always produce a poor result. 

The second most important factor in the internal fixation of such fractures 1s 
the placement of the end of the nail in the lower posterior portion of the head, 
the shaft resting upon the lower portion of the neck. In such position the point 
of the nail will cross the calear femorale, or structurally firm portion of the head. 
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The shaft will rest against the hard lower portion of the neck, and the base of 
the nai! be firmly held in the cortex of the shaft. Firm fixation of the head will 
then be best maintained and wandering of the nail downward, permitting coxa 
vara, will not occur. 

Insertion of the nail to the greatest depth possible without perforating the 
articular cartilage is optimal. Strength and stability are not only doubled by 
insertion of the nail from half depth to full depth, but are squared. Increasing 
the vertical obliquity of the insertion from the horizontal, decreases shearing 
stress and increases the tendency toward continuous apposition of the fractured 


surfaces. 





Fic. 1. Intracapsular fracture, nailed in optimal manner. Note nail fully driven in 
lower posterior portion of the head, with shaft of nail along lower cortex of femoral neck, 
and base of nail held firmly in the unbroken outer cortex of the femoral shaft. 


According to our present knowledge, fixation of the original fracture by the 
three-flanged nail is the optimal treatment. Removal of the fractured head and 
substitution of a mechanical replacement prosthesis as a primary treatment is 
not, in our opinion, justified. No material in contact with living bone will re- 
main inert and not produce changes, if mobility is present. In the past, vitallium 
nonelectrolytic cups (9) have been seen to wander inward through the acetabulum 
and outward through the femoral shaft, due to contact absorption of bone. The 
same advancing bone absorption and necrosis, with loosening of prostheses, is 
bound to occur when they are used. Therefore, their use should be reserved for 
fractures that eventuate in nonunion or aseptic necrosis. Remember that 70 
per cent of such fractures fixed with the three-flanged nail can result in satisfac- 
tory recovery. Prosthetic replacement of the hip has not even approximated 
this percentage of good results. Furthermore, when union occurs, the original 
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bony parts are spared; the results are good, and they are permanent. On the 
other hand, past experience teaches, and present short-range findings indicate 
that there is no permanency of good results with prostheses. Caveat emptor! 
Trochanteric fractures 

If one is satisfactorily to provide internal fixation for a series of such injuries, 
one must have a number of Jewett nails. Not all fractures may be affixed with 
the same nail. Comminution may grossly alter the length of the bony structure, 
and distort the angle of relationship of the residual head and neck to the femoral 





Fic. 2. Trochanteric fracture, nailed in slight coxa valga. The coxa valga decreases the 
shearing stresses and increases the tendency to coaptation of the fragments. Slight gain in 
length to compensate for fracture shortening is thereby also obtained. 


shaft. Modified Jewett nails in two parts are, in our experience, no easier to 
apply and they may later come apart, allowing displacement to recur. The 
length of the three-flanged nail must vary from 2'% to 4 inches. The angle be- 
tween the plate and the nail must vary from 130° to 150°. Although the usual 
device used will have an 130° angle and a 314-inch nail, an armamentarium of 
six should be at hand—two of 130°, 140° and 150° angles, respectively, and 
each of these in two lengths. When severe comminution exists and the shorter 
nail is used, the angle of the nail is not so important, since the width of the head 
and its proximity to the shaft will allow for the placement of a single angle 
(usually 130°) in the lower posterior portion of the head by merely entering the 
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nail a {ittle lower or a little higher on the femoral shaft. The bibliography denotes 
previous articles describing the use of the Jewett nail (10). 

Gradual absorption of the fragments as union takes place may cause perfora- 
tion of the nail through the head. Avoidance of this situation does not lie within 
the power of the surgeon. Its occurrence causes less disability and pain than 
would be envisaged. Delay in removal of the nail until completion of union is 
indicated. Subsequent removal usually gives relief of symptoms and results in 
a stable weight-bearing apparatus, though with some restriction of motion. 





Fic. 3. Subtrochanteric fracture, rotated and held with a spline. Shearing stresses are 
all removed, end weight-bearing obtained, shortening due to fracture compensated for, 
and continued apposition of the parts assured. 


The use of a nail with an angle great enough to produce some coxa valga 
(Fig. 2) is of benefit. With the production of coxa valga goes relief from shearing 
stress and promotion of greater coaptation of fragments. Some of the shortening 
produced by the fracture is also thereby compensated for. 


Subtrochanteric fractures 


In subtrochanteric fractures, shearing stress may be so great as to tear out 
screws, loosen the embedment of the nail or cause fracture of the fixation device. 
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Conversion of the fracture into satisfactory coxa valga may require the use of 
a spline (Fig. 3). As in the case of the three-flanged nail the spline should be 
embedded, if possible, in the lower posterior portion of the head. In order not 
to cause too great coxa valga it may be bent somewhat at its point of emergence 
from the femoral shaft before fixation thereto. Occasionally when pathologic 
conditions exist, not only must coxa vara be removed but the head must actually 
be placed outside the line of weightbearing of the femoral shaft. 


AFTER-CARE 


Roentgenograms cannot and do not interpret either viability of the head frag- 
ment or union of the intracapsular fracture. When either intracapsular fractures 
or trochanteric fractures loosen after internal fixation, they do so through ro- 
tation stresses. Therefore in all such patients we apply a long leg-brace with a 
pelvic band to prevent external rotation of the lower extremity, until healing 
has occurred. For intracapsular fractures it takes nine months to a year before 
union occurs. Trochanteric fractures have been seen on occasion to require over 
seven months to unite. It is noteworthy that intertrochanteric fractures occa- 
sionally show nonunion. This is not generally known. Usually in intertrochanteric 
fractures the roentgenogram does give an indication as to union. In either type 
of fracture, once nailed and in a brace, weight-bearing with crutches can be 
carried out until union occurs. 

As in aviation, so in surgery for internal fixation of these fractures, a balance 
has to be struck between safety and necessity. One would not accept the dangers 
of flying except for the necessity of saving time and the comfort of rapid trans- 
portation. The faster and farther one wishes to travel by air, the greater the 
danger. So in metallic nails used for fixation of fractures about the hip, one must 
accept a compromise. A railroad spike would never break! But a railroad spike 
would be unthinkable as a nail with which to fix a hip. One must use as strong 
an apparatus as possible without sacrificing or damaging bony structure. There- 
fore, bending or breaking of nails, splines and screws is bound to occur. When 
due care has been maintained to prevent flaws in material, one must accept the 
oceasional broken nail as inevitable. Actually, substitution of a new nail is 
usually a minor procedure, the original tract already having been established. 

Cooperation by all of us in the prompt treatment of these most serious lesions 
‘an support and relieve these unfortunate aged people and provide the best of 
physical and mental comfort. 
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ORAL METRAZOL THERAPY IN PSYCHOSES WITH CEREBRAL 
ARTERIOSCLEROSIS 


THEODORE C. C. FONG, M.D.* 
From St. Elizabeth’s Hospital, Washington, D. C. 


Today geriatric psychiatry is faced with an ever-increasing group of patients 
who are afflicted with psychoses due to cerebral arteriosclerosis. It is estimated 
that by 1980 twenty-six million of our population will be aged 65 or over. Since 
emotional illnesses, particularly psychoses with cerebral arteriosclerosis, will 
prevail in this age group, it becomes all the more important to investigate ways 
and means to prevent or alleviate this particular category of psychiatric illness, 
Until science discovers the cause of hardening of cerebral arteries with its con- 
comitant psychiatric manifestations, physicians must endeavor to do what they 
can with the means now available. Treatment for this condition in the past has 
not been entirely satisfactory. Recently, the work of Moore (1) and his asso- 
ciates on the use of intravenous histamine and nicotinic acid in psychosis with 
cerebral arteriosclerosis, and the work of Chesrow (2) and his associates on the 
employment of Metrazol in arteriosclerosis associated with senility, have at- 
tracted widespread attention. 

Metrazol is used in geriatrics as an analeptic. It has been used in the treatment 
of senile confusion and psychoses and other depressed states in which the normal 
physiologic oxygen balance is impaired and anoxemia is the primary factor to 
be considered in diagnosis and treatment. Metrazol exerts a stimulatory action 
on the cerebral centers and particularly on the respiratory and vasomotor centers, 
although all parts of the cerebral spinal axis are affected to some degree. It acts 
to restore the normal functional activity of the brain, to deepen respiration, im- 
prove cerebral oxygen exchange, re-establish vascular tone and improve the 
circulation. In proper dosage, a normalizing action is produced without over- 
excitation or hypertensive effect. 


MATERIALS AND METHODS 

All of our patients were committed and had been presented before a psychiatric 
conference, with an established diagnosis of psychosis with cerebral arterio- 
sclerosis. All the group under study presented the usual findings in patients with 
cerebral arteriosclerosis. 

Thirty-five patients, both white and colored, male and female, were started 
on Metrazol therapy for a period of 180 days. They were carefully studied and 
closely observed prior, during, and following the termination of their course of 
treatment. In addition to the observation by the physician, daily notes were 
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made !:v the nurses in charge of the respective wards in which these patients 
were housed. These patients were not given any other drugs during the period 
of Metrazol therapy, with the exception of a few who were diabetic and were 
given their routine insulin. 

Metrazol was administered orally in tablet form to most of the patients in the 
study group. A few refused the medication in this form, and for them the drug 
was dissolved in a small amount of water. The dose contained in each tablet was 
0.1 Gm. The initial dose given was 0.1 Gm. four times daily during the first 
week. This was increased to 0.2 Gm. four times daily during the second week 
and maintained in the majority of cases at this level. In a few who showed little 
response to therapy, the dosage was increased to 0.3 Gm. four times daily. In 
this latter group no further benefits were noted. It was necessary in a few cases 
to reduce the dose to 0.2 Gm. four times daily because of gastrointestinal re- 
actions, which consisted principally of mild nausea and vomiting. Other than 
these symptoms, no toxic manifestations were noted. It was found that the 
average dose of 0.2 Gm. four times a day was well tolerated by the patients. 

RESULTS 

Patients having the shortest duration of illness prior to therapy appeared to 
derive the greatest benefit. 

Sixteen of the patients undergoing the therapy showed improvement, whereas 
19 showed no change in their status. Improvement consisted of a decrease in 
anxiety, agitation, emotional lability, fatigability, and irritability. Patients also 
manifested better ward adjustment, together with improvement in their sleep 
habits, and appetites. There were no untoward changes in blood pressure. The 
blood pressure did fluctuate in practically all cases, but at the end of treatment 
all blood pressure readings were essentially the same as at the start. 

There were 14 female and 21 male patients in the group undergoing therapy. 
The average age of the total group was 77 years. The shortest duration of illness, 
prior to treatment, was six months and the longest, nineteen years. Five of the 
35 patients died during this study. In none of these deaths was Metrazol a 
contributing factor. 

DISCUSSION 

From the observation and treatment of a group of patients in whom the diagno- 
sis was psychosis with cerebral arteriosclerosis, it would appear that Metrazol 
affords improvement which is noted both subjectively and objectively. 

Our experience indicates that the effective minimal oral dose of Metrazol 
appears to be 0.2 Gm. given four times daily. It was noted that following the 
discontinuance of therapy the condition of the patients tended to relapse, and 
that in order to continue the improvement a maintenance dose was indicated. 
An initial maintenance dose of 0.1 Gm. twice daily was employed but found 
ineffectual. It was increased to 0.1 Gm. four times daily and this dosage, in 
most instances, appeared effective. 
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SUMMARY 


1. Metrazol was administered orally for a period of 180 days to 35 patients 
in whom the diagnosis was psychosis with cerebral arteriosclerosis. The average 
dose was 0.2 Gm. in tablet form four times daily, and in a few cases the dose 
was 0.3 Gm. four times daily. With the exception of mild nausea and vomiting 
in a few patients, no toxic effects were noted. A dosage of 0.1 Gm. four times 
daily appeared necessary for maintenance. 

2. Of the 35 patients, 16 showed improvement, whereas no improvement was 
noted in 19. Five of the 35 patients died during the period of this study, but in 
none of these deaths was Metrazol a contributing factor. 

3. The outstanding findings following Metrazol therapy appeared to be a 
decrease in anxiety, agitation, emotional lability, irritability and fatigability; 
better sleep habits; and general physical improvement. 

4. On the basis of this small group treated over a period of 180 days, it is 
difficult to determine definitely whether the improvement following Metrazol 
treatment will be maintained. Further observation and a longer period of study 
will be required to evaluate the effects of Metrazol in psychoses with cerebral 
arteriosclerosis. 
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SYMPATHETIC OPHTHALMIA 
HAROLD H. JOY, M.D.* 
Syracuse, N. Y. 


Sympathetic ophthalmia is a serious specific bilateral ocular disease affecting 
the uveal tract (iris, ciliary body and choroid) primarily, and the rest of the 
ocular structures secondarily. It is almost always due to a perforating wound, 
which is followed by uveal inflammation in the injured or exciting eye. After 
a variable period the uvea of the other or sympathizing eye is similarly affected. 

Although the clinical appearance of the inflammatory response may differ 
in the two eyes the pathologic pictures are identical. There is nodular infiltration 
of the uveal tract, especially of the choroid, by round cells accompanied by epi- 
theloid cells and some giant cells. Occasionally the infiltrative lesions penetrate 
the sclera and appear extraocularly. The period of infiltration is followed by 
disintegration, which is marked by connective tissue formation. Secondary 
changes in the cornea, lens, vitreous, retina and sclera may occur during both 
stages. 

There is evidence that sympathetic ophthalmia was recognized nearly a 
thousand years ago, but its first accurate description was given by McKenzie 
in 1840. In spite of an enormous amount of clinical and experimental investiga- 
tion its pathogenesis is still unsolved. Consequently there is no method of de- 
termining individual susceptibility or of ascertaining the imminence of its onset, 
and there is no specific therapy for its prevention or cure. With the exception of 
Schreck’s recently unconfirmed report regarding a Rickettsial virus, investi- 
gators have been unsuccessful in producing the disease experimentally and in 
finding an offending organism. The two most generally accepted pathogenic 
theories are that it is produced by an exogenous infection or that it is the result 
of an allergic reaction to uveal pigment, or that both processes are involved. 

INCIDENCE 

The occurrence of sympathetic ophthalmia is relatively infrequent, with an 
estimated general incidence of about 0.15 per cent of all eye diseases, and an 
incidence of 1 to 2 per cent of all perforating injuries. It may occur at any age, 
and although it is most frequent in children, their particular susceptibility has 
not been proved. Males are more often affected than females, due to their greater 
exposure to injury. 

It has been suggested that certain individuals have an acquired or hereditary 
sensitivity, and that others, such as Negroes who are rarely affected, have an 
immunity. Several authors have commented on the rarity of sympathetic 
ophthalmia in arid climates and have noted the greater likelihood of its occur- 
rence during the wet and cold seasons. For some reason, during times of war the 
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incidence is lower in the armed forces than in the civilian population. This has 


been ascribed to the prompt and proper care of eye injuries of the military per- 
sonnel, to their better physical condition, and to the possible prophylactic value 
of the various sera which all receive. 


PREDISPOSING CAUSE 


The predisposing cause is almost always a perforating wound in the region 
of the corneo-scleral junction involving the ciliary body or the root of the iris, 
particularly if there is incarceration of uveal tissue and/or lens material. In 
such cases the wound does not heal promptly, and the danger of late infection is 
added to that of immediate contamination and uveal constriction. On the other 
hand, perforating wounds of the cornea with a non-protruding iris prolapse an- 
terior to the limbus and clean promptly-healing wounds of the sclera behind it. 
are relatively safe so far as sympathetic ophthalmia is concerned. As a rule, 
large limbal wounds offer more danger than small ones, since they remain open 
longer and the uveal prolapse is apt to be more extensive. The presence of pyo- 
genic bacteria in the globe lessens the hazard by tending to destroy the uveal 
tissue and the unknown causative agent. Strangely enough, sympathetic ophthal- 
mia rarely follows the spontaneous rupture of corneal ulcers. In these cases the 
inflammatory reaction produces a fibrinous exudate which soon seals off the 
exposed area. 

The disease seldom occurs unless there is a frank opening in the globe. How- 
ever, it may follow non-perforating trauma, or more rarely, a disintegrating 
melanoma of the uvea. In either case there is almost always a subconjunctival 
scleral rupture, and it is possible that the infecting agent enters the eye through 
minute abrasions of the conjunctiva, or that it penetrates the uninjured con- 
junctiva. 


INCUBATION PERIOD 


One of the most confusing aspects of this disease is the extreme variability 
in the interval between injury and the onset of inflammation in the other eye. 
Apparent authentic cases are on record which indicate that this interval may 
range from a few days to forty-eight years or more. However, in the vast major- 
ity of cases the incubation period extends from one to three months, with the 
greatest incidence during the second month. There is usually little to fear after 
three months have passed, and practically no danger after one year. The diagno- 
sis should be scrutinized closely if the fellow-eye becomes affected in less than 
fourteen days after injury, or if the interval is greater than one year. 


CLINICAL PICTURE IN INJURED EYE 


Although there is no characteristic clinical picture in the injured eye to give 
warning of the onset of sympathetic inflammation, there is usually more or less 
evidence of the likelihood of impending danger. Eyes which should be viewed 
with most suspicion are those which, after a penetrating wound involving the 
ciliary body or the root of the iris, show a prolonged low-grade uveitis which is 
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resista!:i to treatment and is subject to occasional exacerbations and a tendency 
to atrophy. The danger is in close proportion to the incidence of prolonged in- 
flammiution. On the other hand, the eye may give little or no indication that 
sympa hetic ophthalmia is threatening, for the types and degrees of inflammation 
which may be present are almost limitless. 


CLINICAL PICTURE IN SYMPATHIZING EYE 


Sympathetic ophthalmia may originate posteriorly in the choroid, but it almost 
always appears first as a mild iritis which gradually develops into a prolonged 
plastic uveitis, characterized by massive cellular reaction, and subject to exacer- 
bation and recurrences. 

The onset is insidious, without premonitory signs. The subjective symptoms 
consist of failing vision (which is almost always the first sign), ciliary tenderness 
and, not infrequently, more or less persistent pain. 

The iris soon becomes thickened and rigid and resists dilatation more and more. 
In spite of comparatively mild inflammatory symptoms, exudation is marked; 
there is early and persistent development of adhesions between the iris and lens, 
and gradual secondary involvement of all the ocular tissues. This may result 
in partial or complete visual loss due to cataract formation, secondary glaucoma 
or atrophy of the globe. 

Fortunately, early and well directed treatment usually checks the progress 
of the inflammation before vision is destroyed. Occasionally there are mild cases 
which seem to recover, regardless of treatment. However, the course is usually 
long drawn out and characterized by exacerbations and relapses; it lasts nine or 
ten months in well treated and favorable cases, but sometimes extends for years 
in those which progress to blindness. 


DIAGNOSIS 


The clinical diagnosis cannot be made with certainty, since the picture in 
the exciting eye is not characteristic and may be masked by the results of trauma 
and infection; and symptoms identical to those found in the sympathizing eye 
can be due to other causes. The various serologic diagnostic aids which have 
been advocated from time to time have not given constant results, hence the 
presumptive diagnosis must be made by ophthalmologic signs alone. 

The diagnosis of sympathetic ophthalmia will be more likely, the nearer the 
case fulfils the following conditions: 

|. The presence of uveal inflammation in the injured eye, caused by exogenous 
infection. 

2. A reasonable period (usually one to three months) between the injury and 
the onset of inflammation in the fellow-eye. 

3. The presence in the fellow-eye of the rather characteristic plastic uveitis. 

t. Proof that this inflammation is not due to some other cause. 

Although a presumptive diagnosis may thus be made, the only means of 
making a positive diagnosis is by histologic examination of uveal tissue. 
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PROPHYLAXIS 

Sympathetic ophthalmia is much more easily prevented than cured. The 
salient prophylactic measures comprise prompt and proper treatment of acci- 
dental perforating wounds, correct procedures in intraocular surgery, and par- 
ticularly (if the progress is not satisfactory) careful and repeated examinations 
of both eyes until all danger has passed. It is of paramount importance to remove 
the injured eye promptly, if indicated. 

Although no definite criteria for prophylactic enucleation can be stated, there 
are certain rules which, if followed, will lessen the danger of sympathetic ophthal- 
mia. Hopelessly injured eyes and those with vision destroyed by suppuration 
should be promptly removed. It is also usually advisable to remove blind eyes 
resulting from old perforating injuries, and even those with light perception but 
faulty projection. This is particularly true if they are subject to recurrent ciliary 
congestion and lowered intraocular tension. 

Generally, prophylactic enucleation is contraindicated if any degree of sight 
remains. However, if vision is reduced to light perception in the injured eye and 
is good in its fellow, enucleation may be indicated in the following conditions: 

1. In patients who cannot be controlled. 

2. If there is marked ciliary tenderness and low intraocular tension persisting 
for as long as three weeks after injury. 

3. In extensive wounds involving the ciliary body, accompanied by uveal 
and vitreous prolapse, if not seen within twenty-four hours after injury, and if 
there is little hope of useful vision. 

Sympathetic ophthalmia can always be prevented if the injured eye is removed 
before exhibiting the specific pathologic changes, and it can usually be prevented 
if the eye is removed before such changes occur in the fellow-eye. Hence, the 
shorter the interval between injury and enucleation the greater the prophylactic 
value. Removal of the exciting eye within two weeks after injury almost always 
prevents sympathetic involvement, but further delay lessens or nullifies the 
favorable effect. If sympathetic ophthalmia does not follow within two weeks 
after enucleation of the exciting eye the chance of its occurrence is slight; it 
almost never occurs after one month. 

If the onset of sympathetic inflammation is feared, the pupil of the uninjured 
eye should be fully dilated in anticipation of inflammation, systemic treatment 
should be started, and daily examinations made with the slit lamp. 


TREATMENT 

To be at all effective, treatment must be started early and it must be thorough. 
It is quite generally agreed that enucleation of the exciting eye has little or no 
favorable effect after sympathetic ophthalmia is once established. However, 
until the procedure has been definitely proved ineffectual, a blind exciting eye 
or one with grossly faulty projection should be promptly removed, at least in 
early cases. On the other hand, if the eye offers any hope whatever of retaining 
or regaining any degree of vision, it must not be sacrificed, for in the end it 
may be the better eye. 
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Practically all that can be done in treating the sympathizing eye is to attempt 
the establishment of maximum mydriasis. This is usually most difficult because 
of the rigidity of the iris and the rapid development of extensive posterior ad- 
hesions. 

The development of secondary glaucoma, although potentially very serious, may 
frequently be controlled by the continued use of mydriatics. In other cases re- 
peated corneal paracentesis will control the tension. All other surgical measures 
are contraindicated, for the eye is notoriously sensitive to operative interference. 

No form of systemic treatment has proved entirely adequate. The failure to 
discover a specific therapy has resulted in the employment of many diverse 
measures, most of which have been of little or no value. Massive doses of salicyl- 
ates and nonspecific foreign protein therapy, particularly with diphtheria anti- 
toxin, have proved the most effective of the time-tested remedies. Their effec- 
tiveness is apparently increased if supplemented by desensitization through 
uveal pigment. 

The introduction of various new therapeutic agents has always raised the hope 
that one would be found which would successfully combat sympathetic ophthal- 
mia. On the whole, these have been most disappointing. This is particularly true 
of the antibiotics. However, the protection furnished by corticotropin and corti- 
sone seems to be of real value in controlling the inflammation and in preventing 
serious ocular complications. These agents may mark an important milestone 
in the treatment of this dread disease. 

Even in successfully treated cases, the battle with sympathetic ophthalmia 
is not always won with the subsidence of inflammation, for cataract and glaucoma 
are frequent complications or sequelae. If surgical intervention is necessary, it 
should be carried out with a minimum of trauma, particularly to the uvea. Except 
in a grave emergency, it is advisable to delay the operation as long as feasible 
and to protect the eye by the use of corticotropin or cortisone. 


PROGNOSIS 


The prognosis of sympathetic ophthalmia is always uncertain. The most im- 
portant prognostic factor of which we have control is the institution of prompt 
and proper therapy. The statistics of various authors indicate that a favorable 
prognosis may be expected in two thirds of the cases in which therapy is prompt 
and adequate. Unfortunately a great many cases are not seen until the disease 
is well advanced and in these instances the results are apt to be poor, in spite 
of all treatment. Considering all factors, vision of 20/200 or better may be 
expected in a little over half the cases. 


